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HE general situation in the oil industry con- 

tinues satisfactory, despite the difficulties 
that have arisen because of reduced general busi- 
ness activity. With the aid of conservation offi- 
cials of the oil producing states, 
the industry has apparently suc- 
ceeded in curtailing output of 
wells and refineries into close conformity with 
market requirements. From well to service sta- 
tion, the markets of the industry appear now to 
be on a relatively stable basis. Although prices 
at the moment are too low for profit taking on 
certain types of plant operation, the downward 


Situation 


swing occurring earlier this year seems to have 
been halted. This is encouraging. However, the 
market situation continues to be the most im- 
portant difficulty presently confronting the in- 
dustry, and it will be necessary to maintain 
drastic production curtailment and continued re- 
duction in refinery operations if prices are to 
hold and subsequently improve. A large part of 
the credit for present satisfactory maintenance 
of the markets belongs to the oil producers and 
the oil conservation officials in the leading pro- 
ducing states. For the success that has been 
achieved has occurred despite excessive refinery 
activity, which resulted in the building up of 
surplus stocks of gasoline. 
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HE recent betterment of the gasoline market 

is particularly encouraging, as the gasoline 
situation has represented the principal problem 
causing anxiety in the industry. In view of recent 
improvement in gasoline prices, 
the whole outlook for the indus- 
try during the next few months 
is considerably brightened. Moreover, every day 
that passes brings closer that season of the year 
when gasoline consumption normally increases. 


Problem 


However, the industry has many economic 
problems to solve. The present business decline 
has brought about a material decrease in employ- 
ment, which is interfering to some extent with 
the formerly rising trends of oil consumption. In 
consequence of the recession, the use of oil has 
flattened out instead of continuing to rise. How- 
ever, total demand continues above the levels of 
early 1937, but the upward curve has been lev- 
eling off. 

While it is anticipated that production and re- 
finery activity may be expanded when the heavy 
gasoline-consuming season is reached this spring, 
it is certainly unwise to plan for too great an 
increase in either division of the industry. The 
needs of the industry were accurately and con- 
cisely described in a recent address of Axtel J. 
Byles, president of the American Petroleum In- 





stitute, before the North Texas Oil & Gas As- 
sociation, when he said in part, “There is but one 
correction for this uneconomic situation and that 
is a slowing down of both crude oil production 
and refining operations pending the absorption 
by the market of the surpluses accumulated. This 
economically desirable objective would be ac- 
complished if each individual refiner were, with- 
out delay, to adjust his schedule so that his in- 
ventories will not, at the end of June of this year, 
exceed those which he had on hand July 1, 1937. 
It does not seem justifiable to expect more than 
a 3 percent increase in domestic gasoline con- 
sumption this year over last. To attain a sound 
economic position, the industry should slow 
down operations throughout all of the first half 
of the current year.” 


Unless successful efforts are made to reduce 
the excessive quantity of gasoline now in stor- 
age, markets next winter and next year may 
be wrecked. 


HE gasoline market has never recovered 
from the over-building of stocks that oc- 
curred a year ago, when exceptionally heavy fuel 
oil demand necessitated over-production of gas- 
oline. This past winter the situation 
Fuels has been aggravated by a recurrence 
of the events of a year ago; as heavy 
fuel oil demand has again forced the making of 
more gasoline than the market has been able 
to absorb. Consequently, gasoline stocks in the 
United States continue to increase and have 
risen to a new all-time peak some 20 percent 
greater than a year ago. In view of these devel- 
opments, it appears that the industry may have 
more than merely a temporary gasoline problem 
on its hands. Indeed it is possible that the gaso- 
line market may remain in a disturbed condition 
throughout this year because of burdensome 
stocks. 


Furthermore, there has not been achieved, so 
far, any solution to the perennial problem raised 
by the vigorously growing requirements for fuel 
oil. Apparently, fuel oil demand is destined to 
continue comparatively heavy henceforth every 
fall and winter. Consequently there is a definite 
danger that the industry in coming winters again 
may have difficulty in holding gasoline output 
within market requirements, while at the same 
time turning out sufficient fuel oil to supply 
demand for that product. 


GAIN the matter of future crude oil supplies 
comes to the fore. Again certain groups are 
intent upon convincing others that the oil supply 
in the United States is fast diminishing and that 
there will soon come the day 
when the nation will be -depend- 
ent upon foreign-produced oil to 
propel and lubricate both industrial and military 
machinery. But in contrast to these recent alarm- 
ing statements expressing apprehension that 
there is a danger of an early petroleum shortage 
in this country, what the industry actually needs 
is markets for its already discovered unproduced 
volumes, which have grown so large that there 
is urgent necessity for taking another “hitch” in 
curtailment restrictions. 

There have been several estimates of known 
volume .of crude reserves in the United States 
recently. Of particular significance is that of four 
such surveys: three show considerably more oil 
was discovered last year than was produced, and 
two of the four surveys show that reserves are at 
the highest known level in history. During 1937, 
the industry added nearly 2% billion barrels to 
its reserves, despite a record drain on established 
fields during the year. This is the figure of 
the American Petroleum Institute, which calcu- 
lates known unproduced reserves at 15% billion 
barrels. 

The trend of known crude reserves is more 
important than the present quantity in attempt- 
ing to appraise the future of the United States 
as an oil-producing area. This trend has been 
consistently upward since 1925, having increased 
more than 10 billion barrels, or 175 percent, de- 
spite the huge volume that has been produced 
and consumed during that period. During the 
past 13 years, nearly 55 percent of all oil discov- 
ered has been found. The number of fields and 
the number of barrels being found annually are 
increasing. Last year, 221 new fields and 136 
new producing sands in old fields were found, 
thereby establishing a new all-time record by a 
wide margin. The number of barrels found has 
increased each consecutive 10-year period since 
1900. 

Since there will be no sudden cessation in the 
discovery of new crude oil supplies, as they will 
become gradually more difficult to find as ex- 
haustion nears, rather than stopping suddenly, 
the trends of discovery would seem to indicate 
that the United States need not fear any imme- 
diate inability to produce enough petroleum to 
meet its consumption demands. 


Reserves 
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Flexibility of Operation 


Secured in New Michigan 


Cracking Unit 


JOHN C. ALBRIGHT 


N order to operate more successfully on Michigan 
crude oil, Leonard Refineries, Inc., Alma, Michi- 
gan, installed a Dubbs cracking plant early in 1937. 
The plant was designed to process residuum from a 
skimming plant to produce high-octane gasoline and 
fuel oil. The design of this unit included two furnace 
operations, one for heavy oil charge and the other 
for light oil and kerosene reforming. The furnaces 
are identical in size and outside arrangement, but 
differ as to tube placement. Both units are upshot 
fired with tuyere irons and burners placed inside 
the outer walls. Tubes in the heavy-oil furnace con- 
vection bank are an alloy of 2 percent chrome with 
'2 percent molybdenum included. The radiant bank 
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tubes are 4-6 chrome with % percent molybdenum 
included, plus titanium. The light-oil convection 
bank tubes are of the same alloy as the heavy-oil 
tubes, and the radiant bank the same as those in the 
heavy-oil furnace, with the exception that titanium 
is not included. Both furnaces were designed for the 
future installation of superheat-steam coils, with 
banks installed originally in the light-oil furnace. 
Gas is used for firing, with starting supply secured 
from the local natural gas distributor, and operating 
fuel secured from plant residue. 

The charge to the plant varies in gravity and com- 
position, depending upon the season in which it is 
operated. When the demand for distillate and gas 
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izer is through a shell-and-tube condenser, mounted 
on top of the column, through which water is 
pumped to obtain the required amount of conden- 
sate to control the stabilizer top temperature. Flow 
from the stabilizer bottom is obtained through direct 
operation of an inclosed float actuating a flow-con- 
trol valve near the base of the column. 

Gases from the top of the stabilizer and from the 
top of the pressure distillate receiver are introduced 
through adequate piping to the base of the absorber, 
a column 3 feet in diameter and 30 feet in height 
with %-inch walls, containing 16 trays. A cut of oil 
from the midsection of the main fractionating col- 
umn is taken through coolers and admitted to the 
top of the absorber at the conventional point. This 
oil has the same gravity and composition as the light 
oil feed, ranging from 24.5° A.P.I. Absorption oil 
and absorbed gasoline flow through an absorber re- 
turn pump, 7% x 4% x 10-inches to the main frac- 
tionating column, where it is received above the 
eighth fractionating tray, which is the third above 
the light-oil draw-off accumulator pan. 

Uncondensible gases are taken from the top of the 
absorber as plant residue, and directed to a gas bal- 
ance tank, 5 x 25 feet, with 34-inch walls which act 
as a gas holder to supply fuel for the plant. Due to 
the extremes in’ temperature, particularly in winter, 
the gas passes through special steam-jacketed drums 
so the temperature of the fuel will always be normal. 


Half of control panel in cracking plant of 
Leonard Refineries, Inc. 


Yields will vary, naturally, because of the various 
requirements placed on the different products from 
the cracking plant and the skimming unit. Charges 
have been from rated capacity to above 1300 barrels 
of feed per day, including light oil, heavy oil and 
kerosine. The quality of the cracked gasoline is held 
approximately constant with the gravity averaging 
about 61.5° A.P.I., which again varies because of 
crude characteristics charged. 


Control-panel design is modern and the room con- 
taining the operating instruments is located in one 
end of the main pump house, farthest removed from 
the furnaces. All controls, indicating and recording 
instruments are mounted on three walls of this room, 
with the remaining wall equipped with windows to 
obtain maximum daylight lighting. Slide-valve equip- 
ment, remotely controlling the operation of these 
units is installed on one of the walls, with indicat- 
ing pyrometers attached to numerous thermocouples 
so the entire plant operation may be controlled and 
observed. Safety appliances are included in the de- 
sign, and all drop-out mechanism may be set in mo- 
tion from the control room with maximum safety to 
the operators. 


Instruments are set with flush mounting, with a 
fire-proof wall on both sides of the operating parts, 
with sufficient distance between them so an instru- 
ment operator may make needed adjustments with 
ease and freedom of motion. The operation of the 
cracking plant is outlined so the control man re- 
mains in the control room, observing the processes, 
while the plant operator remains free to pass from 
one unit to another while the plant is in operation. 


Refiner & Natural Gasoline Manufacturer—V ol. 17, No. 3 








an amos 





au 















SEPARATION OF 


J. W. WELLS* and J. E. HEDRICK 
Kansas State College, Manhattan, Kansas 


ETHODS for the analysis of olefines and aro- 

matics in hydrocarbon mixtures are basically 
physical or chemical, or a combination of both. The 
results of different investigators, however, on the 
same mehod are frequently contradictory. This may 
be due to differences in operating technique or fail- 
ure to control all the possible variables, but in some 
cases the cause can not yet be explained. In the 
opinion of the authors, there is a need for simple 
reliable methods for determining olefine and aromatic 
concentration, which can be used in regular process 
control. Many methods now available are sufficiently 
accurate, but the procedures are timé consuming and 
the apparatus so costly that they do not lend them- 
selves to ordinary laboratory work. They are, how- 
ever, quite desirable for research purposes. 


The purpose of this investigation was to test the 
reliability of some of the proposed analytical meth- 
ods, using synthetic mixtures of pure hydrocarbons 
as samples, and by correlation of this information to 
obtain a procedure which would give desirable re- 
sults. All of the hydrocarbons used in this work 
were obtained from the Eastman Kodak Company. 
Four synthetic mixtures were used. As a result of 
this work it was found necessary to modify some of 
the existing procedures and in other cases to dis- 
card the methods entirely as inaccurate for anything 
but the roughest approximations. For the purpose 
of reviewing the more important methods, they have 
been briefly outlined below. 


ESTIMATION OF UNSATURATED 
HYDROCARBONS 


When chemically estimating constitutents of hy- 
drocarbon mixtures it is necessary to first separate 
unsaturated compounds from the mixture before 
other constituents can be determined as the olefines 
are the most reactive. Determination of the amount 
of olefines present may or may not be made at the 
same time, depending upon the method used. The 
following methods are used for the separation of 
olefines: 

(a) Solution in sulfuric acid. 

(b) Halogen absorption. 

(c) Reactions with mercury salts. 

(d) Reaction with ozone. 

(e) Oxidation with perbenzoic acid. 

(f) Reaction with sulfur monochloride. 

(g) Nitration. 

(h) Solution in sulfuric acid with catalysts. 

Sulfuric acid reacts with olefines in hydrocarbon 
mixtures to give five types of products: (a) alco- 
hols, (b) esters, (c) polymers, (d) oxidation prod- 


*Present address: Aluminum Ore Company, East St. Louis, Illinois. 
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Olefines and Aromatics 


from Hydrocarbon 


Mixtures... 





ABSTRACT 


Usine synthetic hydrocarbon mixtures, some of 
the methods for the determination of olefins 
and aromatics have been tested for reliability and 
desirability for process control. Many of them were 
found unsuitable, but the use of sulfuric acid to 
determine the combined aromatics and olefines, and 
the separate determination of the olefines with sul- 
fur monochloride has proved to be accurate and 
practical. It is believed the procedure herein out- 
lined will ke of value to petroleum technologists in 
routine laboratory work. 











ucts, (e) saturated hydrocarbons by reduction. The 
extent to which each of these five reactions take 
place is a function of the molecular weight and the 
structure of the olefine and the acid concentration.' 
Sulfuric acid would be a good reagent for removing . 
olefines were it not for the fact that it dissolves or 
reacts with aromatics also, the amount going into 
solution depending on the concentration of the acid 
used, and the length of time of contact.? Consequent- 
ly this method is not accurate, although it is rapid 
and convenient. 

Halogen absorption methods include Hubl and 
Wijs iodine numbers, and Hanus, Francis, and Mc- 
Iihiney bromine numbers’, *. These are useful in 
the examination of animal and vegetable oils but are 
not very applicable to mineral oil due to the com- 
plexity of the oil and the necessity of using a mean 
molecular weight in the conversion of the halogen 
number to percent olefines. 

Unsaturated hydrocarbons react with certain mer- 
cury salts either forming complex addition com- 
pounds or becoming oxidized. However, the reaction 
is uncertain, depending on the hydrocarbons present, 
and is not suited to general analytical pse.’. 

Ozone reacts with unsaturated hydrocarbons to 
form ozonides, which easily decompose, forming 
water-soluble compounds. The accuracy of the ozone 
method is doubtful because very little reliable data 
exists regarding the action of ozone on other hydro- 
carbons. However, action is very probably positive.’ 
Use of perbenzoic acid involves a very tedious pro- 
cedure, and gives as a result an “oxygen value” of 
the oil, corresponding to an “iodine number” in 
halogen absorption, and having the same objections. 

Sulfur monochloride reacts vigorously with un- 


+ 
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saturated hydrocarbons and also, at a moderate rate, 
with saturated hydrocarbons, the reaction in the lat- 
ter case probably being a chlorination’. A direct de- 
termination of percent olefines cannot be made with 
this reagent. Olefines and aromatics together are 
first determined by treatment with sulfuric acid, 
olefines are removed from another sample by treat- 
ment with sulfuric acid, olefines are removed from 
another sample by treatment with sulfur mono- 
chloride, and aromatics are determined on the ole- 
fine-free oil by a nitration method.? The olefine and 
aromatic contents are then calculated. 


Nitric acid is far too vigorous in its action for the 
selective removal of olefines as it attacks hydrocar- 
bons of other series. However, a method for the 
quantitative absorption of both olefines and aro- 
matics using.fuming nitric acid at —10°C. has been 
proposed® 

Sulfuric acid (gravity 1.84) containing boric acid 
has been recommended for the determination of ole- 
fines,* the boric acid preventing the action of sulfuric 
acid on aromatics. 


ESTIMATION OF AROMATIC HYDROCARBONS 


There are two important methods for the estima- 
tion of aromatics and olefines together; sulfonation 
and nitration. Other than these two, all methods of 
estimating aromatics are applicable only with olefine- 
free oils. The most important chemical methods are: 

(a) Concentrated sulfuric acid treatment. 

(b) Sulfuric acid with catalysis. 

(c) Critical solution temperature (C.S.T.) mea- 
surements with various solvents. 

(d) Treatment with nitric acid or some form of 
nitration mixture. 

(e) Solvent extraction. 

Concentrated sulfuric acid (90-100 percent by 
weight) has been used for some time for the deter- 
mination of aromatics. The reaction involved is sul- 
fonation, the aromatic sulfonic acids formed dissolv- 
ing in the acid sludge, and percentage aromatics 
measured by volume loss calculations. Much contro- 
versy exists in regard to the acid concentration 
which should be used. Sulfuric acid containing free 
SO, has a pronounced activn on straight chain and 
naphthenic hydrocarbons, so the concentration must 
be less than 100 percent. However, certain workers’ 
have found free SO, necessary to extract all of the 
aromatics present in kerosine. The standard method 
adopted by the Institution of Petroleum Technol- 
ogists consists of treating the oil to be examined 
with twice its volume of 981 percent sulfuric acid 
for 15 minutes, preferably in a mechanical shaker. 
The acid layer is then withdrawn and the acid treat- 
ment repeated for two further periods of 15 minutes 
each, using in each of these cases one volume of acid. 
The aromatic content is then determined by difference 
in “aniline point” before and after treatment. The 
“aniline point” method is an application of the C.S.T. 
(Critical Solution Temperature) of an oil with ani- 
line, and will be discussed later under those methods. 

Sulfuric acid (gravity 1.84) containing phosphorus 
pentoxide has been recommended for extraction of 
aromatics.* The action of sulfuric acid upon aro- 
matics is catalysed by the presence of P,O,, and the 
percentage of aromatics is determined from the vol- 
ume loss. This method is similar to the method for 
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removal of olefines using sulfuric acid containing 
boric acid. 

The presence of aromatic hydrocarbons decreases 
the C.S.T. of a hydrocarbon mixture with aniline, 
nitrobenzene, and various other solvents, the depres- 
sion being proportional to the weight of aromatics 
present.” Since a C.S.T. determination is tedious and 
time consuming, resort is usually made to the use 
of “aniline point” determinations. This is a standard 
method of the American Society of Testing Mate- 
rials. It is usually necessary to apply a correction 
factor in the determination of aromatics by “aniline 
points”, taken before and after extraction with con- 
centrated sulfuric acid. By application of C.S.T. de- 
terminations with two solvents, as aniline and nitro- 
benzene, assuming C.S.T. curves when _ plotted 
against percentage aromatics follow a straight line, 
and double interpolation between the two sets of 
curves, it is possible to estimate the amount of aro- 
matics present without extraction’. This method is 
wrong, however, in its basic assumption that the 
“aniline points” of all aromatics are the same. 

Treatment with nitric acid, measuring volume loss, 
is a nitration reaction, and is usually carried out 
using fuming nitric acid. Aromatic hydrocarbons 
may be easily nitrated; but the nitro-aromatic com- 
pounds are not completely soluble in the acid sludge, 
each nitrated hydrocarbon giving a different volume 
change and a different volume of nitrated products, 
hence the method is not accurate. These errors are 
not corrected by dissolving out the nitro-aromatics 
with sulfuric acid, due to a change in total volume 
when this is done. More reliable results are obtained 
by the use of a nitrating mixture containing 25 per- 
cent nitric acid, 58 percent sulfuric acid, and 17 per- 
cent water. This nitrating mixture does not appre- 
ciably dissolve the nitro-compounds, and they usu- 
ally separate out in a distinct layer, the volume of 
which is proportional to the aromatic content of the 
oil. The aromatic content can be empirically calcu- 
lated from this volume, or the nitro-compounds ex- 
tracted with concentrated sulfuric acid, and the re- 
maining volume used as a basis of calculation. How- 
ever, the volume of nitro-compounds formed varies 
with the particular aromatic hydrocarbons reacting’, 
and factors must be introduced to compensate for 
this defect, which leads to inaccuracy. 


Certain solvents show a preferential action on 
aromatic hydrocarbons, and their use has been ap- 
plied to the quantitative determination of aromatics. 
Sulfur dioxide, dimethyl sulfate and diethyl sulfate 
have been used in a number of cases. Since the sol- 
ubility of an oil is proportional to the amount of 
solvent used, this method is not in favor at present. 


Physical methods, based on specific gravity and 
refractive index measurements, show a great deal 
of promise in the determination of aromatics, which 
have the highest refractive indices and specific grav- 
ities of the four main classes of hydrocarbons. Most 
of these methods require the extraction of the aro- 
matics, and do not compensate for variations from 
the above rule with resulting inaccuracies. 


ESTIMATION OF NAPHTHENE AND PARAFFIN 
HYDROCARBONS 


This is the most difficult step in the analysis of 
hydrocarbon mixtures, and as yet no method giving 
more than approximate results has been proposed. 
The only direct method is an empirical calculation 
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FIGURE 1 


Distillation apparatus for 
measurement of solution and 
polymerization losses. 


from “aniline point” determinations, in which er- 
roneuos assumptions must be made. 


EXPERIMENTAL APPARATUS 

A distillation apparatus was built, consisting of a 
200 cc. round-bottom short-neck Pyrex balloon flask, 
surmounted by an insulated Hempel column 6 inches 
high and containing 4 inches of glass beads. This 
apparatus is shown in Figure 1. The side-arm of the 
Hempel column was connected to a vertical copper 
tube condenser 14 inches in length, glass-jacketed, 
with suitable connections for cooling water. An in- 
sulated metal jacket with observation windows of 
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mica was placed around the balloon flask, and was 
enclosed on the bottom by a transite plate with a 
1%-inch hole in the center in which the flask, rested, 
and on the top by a split plate of transite with a hole 
of sufficient size to accommodate the neck of the 
balloon flask. 


The Hempel column was insulated with 3 layers 
of small asbestos cord with the exception of a por- 
tion 3% inch wide just below the side-arm, which 
was left bare. A piece of glass tubing of greater 
diameter was fitted over the asbestos winding, air- 
jacketing the bare portion of the column, and ex- 
tending a short distance over the asbestos winding, 
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thus holding it in place. The column was then insu- 
lated with 3 inch of shredded asbestos mixed with 
a small amount of Portland cement as a binder, 
leaving very small windows on cpposite sides of the 
column, 90° from the side-arm, and on a level with 
the top of the packing. These windows were pro- 
vided for observation of the operation and to allow 
heat loss for condensation of vapor for reflux, so that 
the column could be operated just short of priming. 
Cork connections between the column and the flask 
held the thermometer in the top of the column. 
These were lacquered with clear laquer and replaced 
after each distillation to prevent loss of volatile ma- 
terial and destructive distillation of the cork. 


The nitration tube used was of the two-bulb sepa- 
ratory funnel type. It was glass-stoppered at the top, 
and had a glass stop-cock at the bottom, with a 


graduated column of 35 cc. capacity between the 
bulbs. 


REAGENTS AND SAMPLES 


Various concentrations of sulfuric acid from 30 
percent to 98 percent by weight were prepared, and 
adjusted by titration to within 0.1 percent of the 
concentration desired. 

A nitration mixture consisting of 25 percent by 
weight HNO,, 58 percent H,SO,, and 17 percent 
H,O, was prepared for the determination of aro- 
matics,? and two solutions of sulfuric acid, one con- 
taining 5 gms. boric acid per 100 cc. acid (gravity 
1.84), and the other containing 30 gms. phosphorus 
pentoxide per 100 cc. acid, for the determination of 
olefines and aromatics, respectively.* 

A sample of highly-cracked gas/oil (gravity 25° 
A.P.I.) was used in preliminary work. Most of the 
work was done on samples of four synthetic mix- 
tures of the compositions shown in Table 1. 

The “aniline points” given in Table 1 are the re- 
sults of determinations made during the prepara- 
tion of the synthetic mixtures, and hence may be 
used as a measure of the completeness of separation 
of the mixtures during analysis. Total paraffins is 
denoted by P, which in all cases consisted only of 
heptane. N and A denote naphthenes and aromatics 
respectively. Since mixture No. 2 contained no ole- 
fines, the “aniline point” of the original oil is the 
same as that of total paraffins, naphthenes, and 
aromatics. 




















TABLE 1 
“Aniline Points” of Representative Hydrocarbons 
~ Volume Aniline | Points 
No. Hydrocarbon Percent P P+N P+N+A Oil 
1 Heptane (normal) 60 Ie ere ee ge SE he 0 ain 
Cyclohexane..... Pee OE take 8 Scxcac 
ar iy ease peer ees | a eer 
Soe BR Pe Rison cae ee 77.5 
Octylene........ OL RRS ees Cee, ee ee 
2 Heptane ....... 60 142.2 Sorte MPO ee tae ey 
Cyclohexane..... ee Ne ee Se Be as 
Phenyl cyclo- 
| Eee J eae 110.0 eee 
Benzene......... 20 Pe ae 75.6 75.6 
3 Heptane....... 60 142.2 il Se a ee eee 
Iso-propy! benzene ie ght 7S QPCR, ae, eee 
Toluene........ Bees: UE amas re rere 
Octylene........ BW, Kaen areas Brae 83.8 
4 Heptane........ 60 We 8. ese | eeeee OES vanaaes 
Cyclohexane.... Seep Meas ae 132.2 Sat Nace age 
Benzene....... _ Be Ree eee a. oe 
Cyclohexene. .. ES APE ein Ce Sere ae ae tape ee 
Octylene....... AES Bees, sae 85.0 
ae eS et) GRE Ae Sal Ae Beets 


























98 





EFFECT OF VARYING CONCENTRATION OF H:SO, 
ON SOLUTION AND POLYMERIZATION 
LOSSES IN GAS OIL 


The oil was cooled to 60° F. and 50 cc. measured 
into a tarred graduate cylinder and weighed (V, and 
W,). In subsequent determinations the samples were 
weighed, obviating the necessity of cooling to 60° F. 
each time. The oil was placed in a 200 cc. separatory 
funnel, allowing several minutes for draining, cooled 
to 35-40° F. in an ice-water bath, and shaken with 
two volumes of sulfuric acid for 10 minutes. The 
acid was also previously cooled, and was added in 
approximately 50 cc. portions, shaking and cooling 
after each addition. After total acid addition the 
mixture was shaken for 10 minutes in 2-minute pe- 
riods, cooling for 2 minutes between each period. 


The acid sludge was separated into the lower lay- 
er by centrifuging, drawn off and discarded. The re- 
maining oil was washed once with one volume of 
water, once with one volume of 5 percent sodium 
hydroxide solution, and finally with one volume of 
water, drawn off into the original graduate, weighed, 
and the volume of the oil recorded after adjusting 
the temperature to 60° F. (W, and V,). The loss by 
solution in the acid sludge (L,) was found by volume 
change: 


L.= V:— Vs (1) 


The next step was the separation by distillation 
of the unchanged oil from polymers and olefin- 
aromatic condensation products by fractional distil- 
lation. In order to compensate for distillation losses 
this was carried out in the following manner: 


The oil remaining from the above acid treatment 
was transferred to a weighed 200 cc. balloon flask 
in the distilling apparatus previously described. Dis- 
tillation was carried out at a rate of about 2 drops 
a second to the end point of the oil, which in all! 
cases was less than that of the original oil. The dis- 
tillate was collected in the original graduate, which, 
after distillation, was weighed (W,), stoppered, 
cooled to 60° F., and the volume read (V,). The 
volume loss in this case was due to polymerization 
losses (P), or the difference in weight of the distilla- 
tion flask before and after distillation, and to evapo- 
ration or non-recovery (lw), where: 


lw = W:— (Ws+ P) (2) 


Since ly is a weight loss and the other losses (as 
L,) were volume losses, 1y was converted to a 
volume loss (1,) by the assumption that evapora- 
tion loss had the same specific gravity as the dis- 
tillate, and division of 1, by that specific gravity, as 
determined by a hydrometer. Loss in volume (L,) 
was found by the following computation: 


te 
=hy (3) 


sp. g of dist. 

L: = V:— (V:+1,) (4) 
And finding the total volume loss (L): 

L=LthL (5) 


METHOD OF FARAGHER, MORRELL, AND 
LEVINE’ 


Olefines and some aromatics were removed by 
treating with 90-92 percent by weight sulfuric acid, 
with subsequent distillation for removal of polymers. 
Remaining aromatics were then removed by treat- 


Refiner & Natural Gasoline Manufacturer—V ol. 17, No. 3 























ing with 98 percent sulfuric acid, and the total 
volume loss was taken as sum of olefines and aro- 
matics. Olefines were removed from a second sample 
by treatment with sulfur monochloride, and the 
aromatic content of the olefine-free oil determined 
by a nitration method. 


Before the actual analysis of the synthetic mix- 
tures a study was made of the effect of varying re- 
action temperature, time of contact, and the relative 
acid volume used in the second acid treatment. This 
work was done on mixture No. 1, and the mildest 
conditions which gave approximately correct results 
were adopted for the analysis of the other three 
mixtures, 


In the determination of total olefines and aro- 
matics together, 50 cc. of the hydrocarbon mixture 
was shaken with two volumes of 90-92 percent sul- 
furic acid, and the procedure carried through exactly 
as in the work on gas oil, where a volume (V,) was 
recovered from the distillation for removal of poly- 
mers. In working with the synthetic mixtures this 
oil was transferred to a 200 cc. separatory funnel, 
cooled to 35-40° F., and shaken with three volumes 
of 98 percent sulfuric acid for 10 minutes, shaking 2 
minutes and cooling 2 minutes as in the primary acid 
treatment. The acid sludge was settled or centrifuged 
out, drawn off, and discarded. The remaining oil was 
drawn off into the original graduate, cooled to 60°F., 
and volume (V,) read. The volume loss due to solu- 
tion of remaining aromatics in the acid sludge (L,) 
was found by volume change: 


s— V;— Vs (6) 


The total volume loss, equivalent to the sum of the 
olefinic and aromatic content of the oil, was found 
by adding the three volume losses. Since this total 
loss was expressed in cubic centimeters, multiplica- 
tion by two converted the loss to percent loss. 

A blank determination was made in all cases to 
compensate for errors introduced through manipu- 
lation. Although they were the best obtainable, the 
heptane and naphthenic compounds were of doubt- 
ful purity, so correction was also made for their 
solubility in the acid. 

After finding the sum of the olefines and aro- 
matics the next step involved separation of olefines 
by treating with sulfur monochloride, and the de- 
termination of aromatics on the olefine-free sample. 

A sample of 100 cc. of the synthetic mixture was 
measured into a 500 cc. round-bottom short-neck 
flask, fitted with a reflux condenser and a dropping 
funnel. The flask was immersed in a pan of cold 
water, and 30 cc. of sulfur monochloride added 
through the dropping funnel. This operation was 
carried out under a hood, due to the very disagree- 
able odor of sulfur monochloride. After standing 
over night the mixture was cooled by the addition 
of ice, and washed four times with 10 percent alkali 
and finally with water in a separatory funnel. At the 
completion of the washing there was no appreciable 
odor of HCl. The oil was then dried over CaCl,, 
filtered, distilled to 120° C. at atmospheric pressure, 
allowed to cool to room temperature and distilled 
in partial vacuum until decomposition of residue was 
shown by red color of oil condensing on flask walls. 

The distillates were combined, washed once with 
alkali, once with water, and dried over CaCl,. At 
this state the oil was approximately olefine-free. 

Due to the excessively large mechanical loss in the 
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sulfur monochloride treatment the volume loss could 
not be taken directly as the amount of olefines pres- 
ent. This was the procedure used in the determina- 
tion of olefines and aromatics together. A sample of 
20 cc. of the olefine-free oil was poured into a nitra- 
tion tube, placed in a constant temperature bath for 
10 minutes, and the volume read. Fifty cubic centi- 
meters of acid mixture (25 percent by weight HNO,, 
58 percent H,SO,, and 17 percent H,O) was added 
in 5 cc. portions, shaking under tap water to total 
addition. Shaking was continued for 5 minutes under 
the tap and 5 minutes in air. After standing for 30 
minutes the acid mixture was withdrawn, and the 
oil washed with 50 cc. H,SO, (sp. g. 1.84), adding in 
10 cc. portions, and shaking vigorously under tap 
water to total addition—about 1 minute. The acid 
sludge was withdrawn after settling, the oil dis- 
placed into graduated portion by introducing water 
through the stop-cock, and the tube placed in the 
constant temperature bath in a vertical position. 
Volume loss was read after 30 minutes, and the 
amount of olefines and aromatics calculated, cor- 
recting for the sample being olefine-free in the above 
nitration. 

As an alternate method for determination of aro- 
matics, 20 cc. of olefine-free oil was treated in a 
nitration tube with three volumes of 98 percent sul- 
furic acid, shaking for five minutes under tap water, 
and ten minutes in air. 

For the calculation of results from sulfur mono- 
chloride treatment and subsequent treatment with 
either the nitration mixture or sulfuric acid the fol- 
lowing formulas were used: 


100 (S— A’) 
100 — A’ 
A=S—U (8) 


where: U and A=actual per cent olefines and aromatics. 
S=sum of olefines and aromatics. 
A’ = aromatic content of olefine-free oil. 


METHOD OF KATTWINKEL* 

Olefines were removed with sulfuric acid (sp. g. 
1.84) containing 5 gms. boric acid per 100 cc. acid, 
and aromatics with sulfuric acid containing 30 gms. 
phosphorus pentoxide per 100 cc. acid, treating the 
olefine-free oil from the olefine determination. Vol- 
ume losses were taken directly in both cases and 
converted to percentages. 

A sample of 20 cc. of oil was poured into a nitration 
tube, placed in a constant-temperature bath for 10 
minutes and the volume read. The tube was placed 
in an ice-water bath at 35° F. for 10 minutes, one 
volume of the boric acid mixture, also cooled, added, 
and the mixture shaken vigorously in the ice-water 
bath. The effect of varying time of shaking was 
studied. 

A sample of 10 cc. of the oil from the above treat- 
ment was shaken with three volumes of the P,O, 
acid mixture, using the same procedure as in the 
boric acid treatment. 


RESULTS 


In treatment of oil with various concentrations of 
sulfuric acid, polymerization increases with increase 
in acid strength, to a concentration of 90-92 percent 
sulfuric acid by weight, and is also a function of the 
time of contact, temperature, and acid ratio. 

Solution loss on sulfuric acid treatment increases 
with concentration increase, time of contact increase, 


me, 








acid ratio increase, and increase in temperature, as 
would be expected. 

After preliminary treatment with 90-92 percent 
sulfuric acid and distillation to remove polymers, the 
removal of remaining aromatics was obtained most 
satisfactorily using 98 percent sulfuric acid, shaking 


for 15 minutes at 35-40° F., and using a relative 
acid ratio of 3:1. These conditions were the least 
severe which gave approximately correct results, as 
shown in Table 2. 

Loss on treatment with 90-92 percent sulfuric acid 
(L,) was constant within experimental accuracy, as 
was the polymerization loss on distillation (P). This 
work was done on synthetic mixture No. 1. Results 
given in the table are uncorrected with the exception 
of the total percent loss (L) and the “aniline point.” 
Other results are subject to the blank determination 
run given last. 

Using the procedure determined by the above 
work, the results shown in Table 3 were obtained 
for total olefines and aromatics. 







































































TABLE 2 
Sulfuric Acid Removal of Aromatics 
Temper- Per- 
ture, Time | Acid cc. gms ce. ce. cent A.P. 
oP. Min Vol Li P Le Ls ne A 
35... 5 1 6.5 3.3 4.2 3.1 21 110.6 
a cot 5 2 6.6 3.2 4.1 4.9 24 116.4 
SPA 5 3 6.5 3.3 4.2 5.4 25 118.6 
35.. 10 1 6.7 3.1 4.0 7.7 30 129.0 
35.. 10 2 6.5 3.3 4.2 8.7 32 130.2 
es ces 10 3 6.5 3.3 4.2 9.3 33 139.0 
eee 15 1 6.6 3.2 4.1 8.9 32 131.0 
Sa 15 2 6.7 3.1 4.0 9.9 34 138.0 
35.. 15 3 6.8 3.0 3.9 | 10.0 34 139.2 
ae 5 5 1 6.6 3.2 4.1 7.7 30 129.2 
ee 5 2 6.7 3.1 4.0 9.9 34 137.2 
aaa, 5 3 6.6 3.2 4.1 10.3 35 139.8 
ee hr 10 1 6.5 3.2 4.1 8.9 32 135.0 
eee 10 2 6.4 3.2 4.1 10.1 34 137.6 
ee 10 3 6.5 3.2 4.1 10.8 26 139.8 
75.. 15 1 6.7 3.1 4.0 8.9 32 136.2 
., YET 15 2 6.7 3.1 4.0 10.4 35 139.2 
Dk has 15 3 6.8 3.0 3.9 10.8 36 139.2 
Blank Determination 
Mrasccex. i | 3 | 0.7 | 17 | 21 | o7 | 7 | 75 
TABLE 3 
Olefines and Aromatics Analyses 
cc. gms. cc. cc. Percent A. P. 
Syn. Mix. No. | Li P Le Ls L 7. 
Se eee , OA 1.4 1.9 &.8 34 137.8 
| 6.0 1.4 1.9 &.9 34 138.4 
Ri ea | 35 re rete 9.9 25 134.6 
| 25 ; mle 10.0 25 135.0 
 Serieehp ga 3.7 4.5 | 7.0 39 142.8 
8.1 3.7 44 | 7.0 39 143.2 
NR 7.9 3.8 4.6 2.1 29 131.0 
7.8 3.9 4.7 2.2 29 129.8 
GesGl:... 0... 16.0 2.6 2.9 10.1 58 163.0 
1 2.6 2.9 9.8 58 162.4 























The foregoing values are corrected for blank de- 
terminations. Referring back to composition and 
“aniline points” given for the synthetic mixtures 
the above results agree very well with the actual 
values with the exception of mixture No. 2. In this 
case the phenyl cyclohexane molecule is evidently 
split by the acid treatment into its equivalent aro- 
matic and naphthenic parts. 

In the removal of olefines by treatment with sulfur 
monochloride separation was approximately quanti- 
tative, as shown by the “aniline points” of the prod- 
ucts of the treatments in the following table: 


TABLE 4 
Sulfur Monochloride Analysis 





Synthetic Mixture No...... 1 2 3 4 
Product Aniline Point.... 84.8 79.3 788 = 
85. 


6 
PO ee eRe re 79.0 75.6 83.8 0 








The presence of small amounts of reaction product 
in the oil from the sulfur monochloride removal of 
olefines affects “aniline point’ determinations suffi- 
ciently to cause errors as large as those above. The 
actual “aniline points” shown were determined when 
the mixtures were made up, and have been given 
previously. Sulfur monochloride separation was not 
made on the gas oil due to the stubborn emulsion 
formed in the treatment. 

Results obtained on nitration of olefine-free oil 
from the sulfur monochloride treatment in all cases 
exceeded the sum of olefines and aromatics, making 
impossible the calculation of olefines and aromatics 
separately from this determination. No reliable re- 
sults were obtained. The determination on mixture 
No. 2 showed approximately a 15 percent error, 
while that on mixture No. 3 showed only 1 percent. 

The determination of aromatics on the olefine-free 
oil from sulfur monochloride treatment was made 
by shaking with 98 percent sulfuric acid, and gave 
reliable results on mixture No. 1 as shown below: 


TABLE 5 
Determination of Aromatic Hydrocarbons 








Losscc. A’ S U A A.P. 
6.1 30.5 34 5 29 139.4 








The expense of pure hydrocarbons did not permit 
further work on this method. 

In treatment with sulfuric acid containing boric 
acid for determination of olefines the results were 
not reliable. Results in all cases were too high. Mix- 
ture No. 2 which contained no unsaturated com- 
pounds showed a 6 percent loss. However, the pres- 
ence of boric acid retarded the action of the sulfuric 
acid as determined by the same treatment with pure 
sulfuric acid. 

Determination of aromatics on either the oil from 
the boric acid treatment or the original oil also gave 
unreliable results. Changing the time of contact, 
temperature, and relative volume of acid did not 
materially adjust the accuracy of the method. 


SUMMARY 

1. Of the methods outlined above, the only one 
that can be used with assurance is the determination 
of total aromatics and olefins with sulfuric acid and 
the subsequent treatment with sulfur monochloride 
to measure the olefin concentration alone. 

2. Catalysts such as boric acid and phosphorus 
pentoxide have some inhibiting action, but this 
varies with every sample of oil used, so that results 
are wholly unreliable. 

3. Nitration as a method for this determination is 
unsatisfactory. 

4. The method of Faragher, Morrell, and Levine 
with the modifications outlined in this paper, is very 
suitable for ordinary laboratory work. 
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Aniline... 


A. W. TRUSTY 


Shreveport, Louisiana 


In Testing of Petroleum 


NILINE, C,H,;NH., an amino derivative of ben- 

zol, the simplest member of the aromatic group, 
has a boiling point of 361°F., and a melting point of 
18° F. It dissolves in 31 parts of water, is poisonous, 
burns with a smoky flame and is a good solvent for 
many compounds which are otherwise not readily 
dissolved, e.g. indigo and sulfur. 


DETERMINATION OF CRITICAL SOLUTION 
TEMPERATURE’ 


Place 5 ml. of freshly-distilled aniline into the test 
tube and add by means of a burette or pipette 3-5 ml. 
of the petroleum oil. Insert into the test tube by 
means of a bored cork the thermometer and the agi- 
tator rod. Insert the test tube into a larger test tube 
which acts as an air bath. 

Warm the mixture with a Bunsen burner to a few 
degrees above the point of complete miscilibity with 
agitation, noting the temperature at which the misci- 
bility occurs. Discontinue the heating and allow the 
mixture to cool with vigorous agitation. Continue 
this operation until the solution clouds, noting the 
temperature at this point. Add .5 ml. of oil to the 
mixture and repeat the procedure. Add another .5 ml. 
and again repeat the procedure. These three deter- 
minations should give two or more successive read- 
ings which are the same or which should carry the 
temperature through a maximum — 
value with two of the readings dif- 100 90 
fering by not more than .35°F. If 
these conditions are not met in these 
three trials, add another .5 ml. of 
the sample and repeat the procedure 
as before. 

Report the maximum temperature 
at which clouding occurs, independ- 
ent of the volumes used, as the an- 
iline point. 

The somewhat elaborate and time- 
consuming critical solution temper- 
ature measurements have been re- 
placed in some cases by the determi- 
nation of “aniline points,” which 
may be defined as temperatures at 
which equal volumes of the hydro- 
carbon mixture and aniline become 
completely miscible. 

Care must be exercised in the 
choice of the aniline for these deter- 
minations. In particular, the aniline 
must be perfectly dry, as, according 
to Ormandy and Craven? the pres- 





ANILINE POINT, °F 
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Many laboratory tests are used to study the phys- 
ical and chemical properties of petroleum products. 
Aniline, a common lakoratory chemical, has been 
used to measure the anti-knock properties of motor 
fuels, the ignition qualities of Diesel fuels, has been 
used in the hydrocarbon analysis of light petroleum 
fractions, and to determine the refractiveness of 
cracking stocks. 

The method of determination of the aniline num- 
ber and uses are discussed. 











ence of 1 percent of water raises the aniline point of 
n-heptane by 11°F. and that of cyclohexane by 10°F. 

The aniline should be allowed to stand over po- 
tassium carbonate for 24 hours and then filtered. It 
should then be redistilled and only the fraction dis- 
tilling at 358-360°F. used. This should be stored in a 
dark glass bottle fitted with a ground glass stopper. 

For accurate work, the aniline can be standardized 
by determining the aniline number of a pure hydro- 
carbon. The aniline point of pure n»heptane is 154.5 
when perfectly dry aniline is used. Because-of the fact 
that aniline is hygroscopic and, therefore, kept abso- 
lutely dry only with difficulty, an aniline point of 
158°F. is sometimes taken as a standard. 
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PERCENTAGE OF PARAFFINS 
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ANILINE POINTS OF PURE HYDROCARBONS’ 
Paraffin Hydrocarbons 


Pentanes Deg. F. 
a Loe caUales ca gain baebeen acne 161.6 
Ne ene ee eee 170.6 
Hexanes 
EG wel saeind ah nese tgavee 156.2 
2-Methyl pentane .:.......-..cceencceeens 165 
3-Methyl pentane ............ccccescceees 156.5 
2.2-Dimethyl butane ..........-.seeeesees 189 
2.3-Dimethy] butane ...........-5-eeeees 162 
Heptanes 
ean tntaken ups dopnenn wos 158 
PIE MOUND og ccc ccc ceccesccccseves 163 
SoMRGUMY! BIGKBME 2.0... ccc e cece cee cees 167 
3-Ethy!l Pentane ............-ccccccesess 151 
DPRMOTYE POEMIANE 2... 22. ccc ccc cc veee 172 
eR ee ee 154 
2.4-Dimethyl Pentane ..........-...--008- 173 
3.3-Dimethyl Pentane ............00ceeee. 160 
See Dvemetey! Pentane 2... 2.6.5.8 ce ce cscs 162 
Octanes 
ED EES Ree ny On er ee ee ee ee eee 162 
ND SOMINE oc cab eccceecccersss 165 
EE Mae es ials aby say COMO C ae ceeae 166 
Ba aa 5 3l chavidoe'e-o ck 4 WSs sR 171 
NGS LRG TAS rary eer re 171 
Napthene Hydrocarbons 
Cyclo Pentanes 
I tk Waa dia g's de when ssc a Pe 64 
Methyl Cyclopentane .................... 93 
POET eT eee 100 
13. Dimethyl cyclopentane................ 114 
N-Propy! cyclopentane ...............05. 113 
1.2.3 Trimethyl cyclopentane............. 106 
N-Butyl cyclopentane ..................6. 119 
Cyclohexanes 
STE ESS, Ee 88 
a 104 
sink on cs cot a ties vicis« 110 
1.2 Dimethyl! cyclohexane................. 118 
1.3._Dimethyl cyclohexane................. 118 
1.4 Dimethyl cyclohexane................. 118 
1.3.5 Trimethyl cyclohexane.............. 133 
N-Propyl cyclohexane .............:2.00. 122 
1.2.4 Trimethyl cyclohexane............... 128 
ee ree 130 
1-Methyl 4-isopropyl cyclohexane........ 133 
Hexa-methyl cyclohexane ................ 150 
Bicyclic Naphthenes 
Decahydronaphthalene ................... 93 
Tetrahydronaphthalene .................. Below-4 
Cyclohexyl-cyclohexane ................. 54 
Methyl cyclohexylcyclohexane ........... 59 
Cyclic Olefins 
ae ine Cass Wk odie. ala.4 5105 14 
Methyl cyclopentane .................6..... 19 
MEANS CYGIODEMUAME «2... oo. i ck ce ec cee 34 
N-Propylcyclopentane ... ............... 57 
PRSEURYL CYETOMOEMIENE 2.0.5. etc ee 77 
ROI Oh arbres e sei bike We bees ee eee —4 
Olefines 
ie er inet < glia hi a ase Rusia «ok 67 
III MBN at Ces costa fae wilicele eve 73 
ASRS Ba Gd ov bx7at Gs ales cop osnes dic 79 
RCS TE ei ae er ec a ane ely ae 91 
gk ila ts. a nia SSb-y ase wae xg «ae 
ahs bao geri eeta i a Shack gai! 'e each 75 
Heptene ........ Ne oS ae he EE ee 97 
EEA pS a ENC ee a 63 
TT Se re ee ene 64 
BT TT Pee Teer eee 51 
| ECE RS aE ey et be ae 79 
rahe tik E i ag ha neod cals Abd 0 dn kae 154 


In general it will be observed that: 


1. The aniline points of n-paraffins increase with 
rise in molecular weight. (N-pentane and n-hexane 
are exceptions.) 


2. The aniline points of iso-paraffin are higher 
than those of the corresponding normal paraffins. 


3. The aniline points of naphthenic hydrocarbons 
are lower than those of the paraffins. They are very 
irregular and range from about 68 to 140°F. for those 
hydrocarbons of the gasoline boiling range. 


4. The aniline points of the@-clefines are consider- 
ably lower than those of the corresponding paraffins 
and rise regularly with increase in boiling point. 


ANILINE POINT USED IN THE HYDROCARBON 
ANALYSIS OF OILS 


Measurements of the temperature at which an oil 
and a liquid (solvent) become completely miscible 
afford a method for the analysis and examination of 
petroleum distillates. 

Due to the fact that the aromatics have the lowest 
and the paraffins have the highest aniline points, this 
test furnishes some information concerning the chem- 
ical structure. 

Chavanne and Simon® observed that the presence 
of aromatic hydrocarbons decreased the critical solu- 
tion temperature of a hydrocarbon mixture in aniline 
and that the lowering was directly proportional to the 
weight of aromatics present. 

Tilitsheyev and Dumskaya® developed the general 
equation, 

x= Kd 
In which x represents the percentage of aromatics by 
weight, d is the difference in aniline points before and after 
removal of the aromatics with 98 percent sulphuric acid, and 
K is a coefficient. 

These investigators showed that the value of K is 
generally dependent upon the following factors: 

1. The nature of the aromatic hydrocarbons. 

2. Fractional composition of the gasoline. 

3. Chemical composition of the non-aromatic por- 
tion of the sample under investigation. 

4. Concentration of the aromatic hydrocarbons. 

As a result of this, the aniline point method of 
analysis is best adapted to the examination of narrow 
fractions of oils. The value to be given to the co- 
efficient K must be carefully ascertained by trial ex- 
periments with the particular hydrocarbons which 
are to be estimated. If the nature of these hydro- 
carbons is unknown, the value of K may be assumed 
to be 1.2, but it must be realized that in some cases, 
depending upon the nature of the aromatic hydro- 
carbons and also of the non-aromatic components, the 
true value may be as high as 2.0 or as low as 1.0. 

Aniline points have also been used as the basis of 
methods for estimating the naphthene hydrocarbon 
content of naphthene-paraffin mixtures. Ormandy 
and Craven’ give the formula: ' 
70— T 


0.3 
Where N = Percent naphthenes 
T= Aniline Point (°C.) after removal of 
aromatics and unsaturates. 


In this method it is assumed: 


1. That all paraffins have an aniline point of 158°F- 

2. That all naphthenes, whether of five or six ring 
structure, lower the aniline points of paraffins with 
which they are mixed by 0.3°C. per 1 percent. 
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Detonation characteristics of straight-chain olefines 


It is obvious that this formula can give only ap- 
proximate results. Garner* has proposed a chart, Fig- 
ure 1, which shows the relationship between the ani- 
line point and the 50 percent boiling point of gaso- 
line. This method is probably more accurate than 
Craven’s method. 


ANILINE AS AN ANTI-KNOCK AGENT 


Our present knowledge of the detonating charac- 
teristics of the pure hydrocarbons is largely due to 
the work of Lovell, Campbell and Boyd. The results 
of their knock-rating determinations were expressed 
in terms of “aniline equivalent.” 

One-molar solutions of the various hydrocarbons 
in a reference gasoline were employed and the anti- 
knock value of the blends determined in terms of 
equivalent aniline-reference gasoline mixtures. In 
the case of those hydrocarbons which had lower 
knock ratings than the reference gasoline, the knock 
rating was determined by measuring the amount of 
aniline which had to be added to the hydrocarbon 
blend to restore its knock rating to that of the refer- 
ence gasoline. 

The aniline equivalent compared with our present 
octane number standards as follows: 


Aniline Octane 
Equivalent Number 
Normal Heptane 14 0 
2.4.4 Trimethyl Pentane 
(Iso-octane) +16 100 
Benzene +10 90 


_ Figure 2 shows the result of some of the work 
ione on the pure hydrocarbons.°® 
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DIESEL INDEX NUMBER 


The Diesel index number is calculated from the 
aniline point and A.P.I. gravity by the following 


formula: 
A.B.I. Gravity & Aniline Point °F. 





Diesel Index Number = 
100 


An oil with a high aniline number has a high 
Diesel index, which corresponds to a high cetane 
number. The relation between the Diesel index num- 
ber and cetane number as listed in the A.S.T.M. 
Diesel Fuel Classification is: 


Diesel Cetane Number 
Index Number (Delay Method) 
45 45 
30 35 
20 30 


The aniline number represents the paraffinicity of 
an oil. Thus, high aniline numbers represent a par- 
affin-base oil and low aniline numbers represent an 
aromatic and/or naphthenic oil. An oil with a high 
aniline number makes a good Diesel fuel but a poor 
fuel for the Otto type engine. Conversely, a low ani- 
line number oil makes a good fuel for the automobile 
engine but a poor fuel for the Diesel engine. 

In general, in any homologous series of hydrocar- 
bons those numbers containing the least carbon 
atoms require the longest time to ignite in a Diesel 
cylinder. As between hydrocarbons of different se- 
ries, the paraffins require the shortest time and the 
aromatics the longest. The ignition time of a mix- 
ture of hydrocarbons is near that of the component 
igniting in the shortest time. 


ANILINE POINT OF CRACKING STOCKS 


As cracking progresses in a cracking unit, the con- 
tent of paraffin hydrocarbons gradually decreases 
and the content of aromatics increases. The ulti- 
mate products of drastic cracking are aromatics. 

The aniline point is a convenient method of mea- 
suring the degree which an oil has been cracked, 
especially on recycle stocks. By determining the ani- 
line numbers of recycle oils from various units, or of 
stocks cracked under different conditions of time 
and temperature, valuable data can be obtained to 
compare the degree of refractivity of stocks to be 
recycled. 

Aniline point determination made on 5 percent 
fractions from East Texas crude are as follows: 


Percent °A.P.I. Aniline 
of Crude Fraction No. Gravity Number 
| 88.6 sacs 
5-10 2 76.1 135 
10-15 K 65.5 130 
15-20 4 59.7 127 
20-25 5 55.9 125 
25-30 6 50.2 125.5 
30-35 7 48.5 126.5 
35-40 8 44.4 138.5 
40-45 9 42.4 143 
45-50 10 39.3 148 
50-55 11 35.6 165 
55-60 12 34.7 170.5 
60-65 13 33.3 175 
65-70 14 31.7 178.5 
70-75 15 30.4 182 
75-80 16 28.5 190 
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Bauxite as an Adsorbent 


oer... 
Percolation Filtration 


R. H. HUBBELL, JR. and R. P. FERGUSON 
Technical Division, Attapulgus Clay Company 


ECENT widespread interest in bauxite as an 

adsorbent medium for the percolation filtration 
of lubricating oil stocks has revealed a dearth of 
published data bearing upon the subject. Although 
the adsorptive properties of bauxite have been a 
matter of knowledge for at least thirty years, ref- 
erence to the appended bibliography** demonstrates 
the extent to which the published art has been con- 
centrated upon the treatment of kerosenes, naph- 
thas, and other light products. It is the purpose of 
the present discussion, therefore, to present data 
which are felt to be fundamental to the use of baux- 
ite for lubricating oil decolorization, and to clarify 
the influences of certain variables not commonly en- 
countered in commercial practice with other ad- 
sorbents. 

While possessing several unusual qualities, the se- 
lectivity of bauxite coupled with its sensitivity to 
certain variables have been found to decrease its 
adsorbent value for certain types of stocks, so that, 
in the final analysis, the choice of adsorbent de- 
pends upon a careful study of the individual refin- 
ing problem. In general, the outstanding character- 
istics of bauxite as an adsorbent medium may be 
said to be: (a) the quality, under certain conditions, 
of revivification without substantial degradation in 
efficiency; (b) an adsorbent or decolorizing power 
roughly equivalent, on a volume basis, to that of 
ordinary fullers earth;* (c) a relatively higher de- 
colorizing power at light colors; and (d) a “solv ent- 
like effect upon oil, under certain conditions, some- 
what greater than that of other commercial adsorb- 
ents. Since each of these qualities has been found 
to be profoundly influenced by certain variables, 
data are presented herein to clarify the effect of 
(a) chemical and physical characteristics; (b) burn- 
ing temperature; (c) temperature of filtration; and 
(d) type of stock filtered. 

The illustrative material presented herein is com- 
prised largely of laboratory data, although all of 
the trends discussed have been verified in plant op- 
eration. Laboratory procedures employed have been 
previously discussed.’ For the sake of uniformity de- 

*The decolorizing efficiencies reported in this article are based on 
ordinary fullers earth and not on the improved fullers earth, which 
is now available. This improved clay has an efficiency 20 to 25 percent 
greater than ordinary fullers earth and consequently in any economic 
studies on the use of bauxite as a decolorizing agent, the efficiencies 


for bauxite should be based on improved, rather than ordinary fullers 
earth. 
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ABSTRACT 
NVESTIGATION of the lubricating oil decoloriz- 


ing characteristics of bauxite shows this materia! to 
possess the qualitites of: (a) revivification without 
substantial degradation in efficiency; (b) high de- 
colorizing value at light colors; and (c) a solvent- 
like effect upon oil quality, under certain condi- 
tions, somewhat greater than that of other com- 
mercial adsorbents. 

These qualities are shown to be influenced by the 
type of stock, the temperature of burning, and the 
temperature of filtration in a manner substantially 
as follows: 

(a) In the solution percolation of residual stocks 
increase in burning temperature to 1600°F. results 
in progressively increased decolorizing value at dark 
finished colors, decreased decolorizing value at light 
colors, and progressively lessened effect upon fin- 
ished oil quality. Greatest efficiency is obtained by 
percolation at the maximum practicable tempera- 
ture. 

(b) In the straight percolation of light colored 
distillate stocks maximum efficiency is obtained by 
operation at the minimum practicable temperatures 
of burning and filtration. 


Commercial operation with bauxite is character- 
ized by advantages attendant upon its revivification 
qualitites, notably the elimination of the disposal 
of spent adsorbent, the elimination of the necessity 
for the segregation of different burnings, and in- 
crease in filter house capacity. Operating disad- 
vantages include the difficulty of maintaining high 
yields of distillate stocks, the delicacy of control 
requisite to satisfactory filter washing, and the in- 
creased maintenance costs attendant upon handling 
in conventional equipment. 











colorizing values throughout are expressed in terms 
of ordinary fullers earth, and represent the average 
results cbtained in the testing of numerous bauxites. 


EFFECT OF CHEMICAL AND PHYSICAL CHARAC- 
TERISTICS OF BAUXITE 


A large number of bauxite-samples from various 
deposits have been examined in an effort to ascer- 
tain the correlation, if any, which might exist be- 
tween the decolorizing efficiency and the chemical 
composition of the material. In general, it may be 
stated that these results have indicated little or no 
relation between these two variables. This is illus- 
trated by the data obtained in the investigation of 
samples from two large deposits of bauxite, desig- 
nated as deposit A, in which the alumina content 
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TABLE 1 


Chemical Analysis and Decolorizing Efficency of 
Representative Bauxite Samples 




















Decolorizing 
Efficiency 
(Fullers Earth = 
Chemical Analysis Bulk 100 Percent) 
(Dry Basis) Density, 
Lbs. / Weight Volume 
AlOz Fe203 SiO2 TiO2 Cu. Ft Basis Basis 
Deposit A: 
83.9 1.4 11.4 3.4 51.6 80.0 131 
83.4 2.0 11.3 3.3 53.2 77.2 130 
83.6 6.5 6.4 3.4 49.3 88.7 138 
83.5 3.1 10.7 2.9 55.2 81.0 142 
82.4 4.3 11.0 2.9 47.7 88.0 133 
81.0 2.5 13.0 3.5 52.0 86.5 143 
80.0 4.6 12.9 2.7 53.7 75.0 128 
79.2 3.1 15.4 3.2 43.4 59.0 98 
79.3 7.0 10.5 3.3 47.4 81.6 122 
78.0 6.7 10.7 3.1 53.2 74.0 122 
76.4 2.7 17.3 3.7 43.6 70.5 97 
76.0 9.1 12.0 3.0 46.3 81.0 119 
75.0 14.1 8.1 2.8 55.5 64.3 113 
73.2 3.3 14.0 2.9 46.7 76.7 114 
73.0 10.3 14.1 3.3 51.3 67.1 110 
72.4 12.3 12.5 3.7 54.9 70.0 122 
71.0 7.2 18.8 3.0 47.4 70.4 105 
71.2 16.0 9.5 2.7 59.9 57.3 108 
70.4 15.8 10.9 2.9 53.8 66.0 112 
70.4 19.4 i 2.6 56.1 63.3 112 
70.2 15.3 12.2 2.4 56.6 69.6 125 
69.0 6.8 21.8 2.7 48.4 66.0 101 
69.0 11.0 17.0 2.9 47.1 65.6 99 
68.5 19.0 9.7 3.0 52.9 60.6 101 
66.8 10.4 20.7 2.2 53.8 60.1 103 
66.0 8.4 22.8 2.8 49.3 62.0 96 
64.5 14.7 18.2 2.4 49.2 56.7 89 
63.8 10.8 22.5 2.9 49.4 64.7 101 
63.6 16.9 16.5 2.9 56.5 62.0 111 
62.5 19.6 15.0 2.7 57.5 51.5 94 
61.5 15.4 20.7 2.5 52.6 60.0 100 
60.2 19.8 22.2 3.0 53.6 57.5 98 
59.5 18.0 20.0 2.6 47.0 67.5 101 
59.0 18.0 20.2 2.7 55.6 53.3 94 
56.5 23.0 18.0 2.5 51.9 56.2 92 
50.5 26.6 20.5 2.5 51.8 48.0 79 
46.8 16.4 34.4 2.4 55.1 40.0 70 
Deposit B: 
78.9 3.24 14.1 3.7 cobiine 43.0 77 
76.9 10.5 8.7 3.8 53.8 67.0 114 
75.0 15.7 5.6 r, By f 57.4 54.0 98 
74.3 15.2 6.5 3.8 60.1 53.0 101 
74.0 15.3 feh 3.8 61.0 48.4 93 
73.7 15.2 ran 4.0 57.4 54.0 98 
73.5 15.6 6.9 4.0 60.6 47.5 91 
73.4 16.3 6.4 3.9 59.6 49.1 93 
73.2 16.4 6.8 3.8 60.0 50.0 95 
73.1 18.0 4.9 3.9 58.6 48.2 90 
73.0 16.4 6.7 3.9 €1.9 45.3 89 
71.8 17.8 6.5 3.8 59.3 52.7 99 
71.8 16.8 7.2 4.0 59.4 48.7 92 


























of the samples ranged from 46 to 84 percent of the 
anhydrous material, and deposit B, in which the 
alumina content varied only between 70 and 80 per- 
cent of the anhydrous material. 

Inspection of the data, Table 1, for representative 
samples from deposit A indicates that the decoloriz- 
ing efficiency on a weight basis decreases roughly 
in proportion to the percentage of alumina in the 
material, although many exceptions to this general 
rule are observed. Conclusions drawn from the data 
for samples from deposit A, however, cannot be ap- 
plied to the material from deposit B. There is not 
the wide range of alumina contents in these sam- 
ples, but the values obtained for the decolorizing 
efficiencies show an appreciable spread, and further- 
more these values are lower than those obtained for 
samples from deposit A containing the same percent- 
age alumina. It appears, therefore, that little or no 
correlation exists between decolorizing efficiency 
and chemical analysis for bauxites from deposit B. 

As there has been some tendency to regard iron 
content as detrimental to decolcrizing efficiency, it 
is important to note that the data in Table 1 indicate 
no relation between the decolorizing power of baux- 


ite and the percentage of iron oxide in the material. 


Furthermore, the color of the bauxite cannot be 
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taken as an indication of the iron content, since 
some bauxites of a light salmon color will be found 
to contain as high as 15 percent to 18 percent iron 
oxide. Samples ranging in color from white to dark 
red have been tested, resulting in the conclusion 
that the particular color of the bauxite has no in- 
fluence on the decolorizing property. It therefore 
becomes apparent that the only method known at 
present for ascertaining the decolorizing efficiency 
cf a given bauxite sample is to compare the yield 
of a decolorized oil obtained from a known amount 
of the material with the yield obtained from a known 
amount of a standard, such as fullers earth. 

The physical characteristics of bauxite which bear 
upon its usefulness as a decolorizing agent are bulk 
density and susceptibility to disintegration on 
steaming. The bulk density of the various bauxites 
examined, as expressed in pounds per cubic foot of 
burned 30/60-mesh material, has been found to range 
from 43 to 106, and, in general, the decolorizing ef- 
ficiency, on both a weight and volume basis, de- 
creases with increasing density. It is probable that 
the bulk density is a measure of the available de- 
colorizing surface in the material. 

Many bauxites, after burning, tend to disintegrate 
when subjected to the action of steam, the amount 
of disintegration which takes place varying with the 
different bauxites. Some show no disintegration 
whatsoever others will disintegrate to a smaller par- 
ticle size, while some form a muddy mass in the fil- 
ter. Only bauxite which is completely inert to the 
action of steam should be considered as suitable for 
use as a decolorizing agent for lubricating oils. 


EFFECT OF BURNING TEMPERATURE 


1. Solution Percolation of Residual Stocks 


The adsorptive characteristics of bauxite for the 
filtration of residual stocks are profoundly influ- 
enced by the temperature at which the material is 
burned prior to the percolation operation. The in- 
fluence of this variable upon the initial use of 30/60- 
mesh bauxite is shown in Table 2, which also serves 
to illustrate the greater solvent-like action of fresh 
bauxite. 


It is observed from the data that increase in the 
initial burning temperature from 1000°F. to 1600°F. 
results in progressively increased efficiency at colors 
of 7-8 ASTM, while yields of 5 ASTM color are 
progressively decreased. For example, the volume 
basis efficiency at 5 color is shown to drop from 
132 percent at 1000°F. burning temperature to 105 
percent at 1600° F. while at 8 ASTM the corre- 
sponding values are 87 percent and 114 percent re- 
spectively. The solvent action of the freshly-burned 
bauxite as evidenced by the gravity, viscosity, and 
carbon of the finished oils is alsc shown to be mark- 
edly reduced by increase in the temperature to 
which the material is subjected. In addition to the 
effect on the various properties as shown by the 


- data, the burning temperature also markedly effects 


the cast of the finished oil. Low temperature burned 
bauxite produces decidedly poor cast oils, but as the 
burning temperature is increased the cast of the fin- 
ished oils shows a marked improvement so that at 
a burning temperature of 1600°F. the cast of the 


finished oil is approximately the same as the cast of 
oil finished through No. 1 fullers earth. With con- 
tinued use of low-temperature burned and revivified 
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TABLE 2 
Effect of Initial Burning Temperature 
Bauxite Percolation of Pennsylvania “A” Cylinder Stock Solution 





FULLERS EARTH 
(30/60 MESH) 

















ADSORBENT BAUXITE (30/69 MESH) 
Percolation Tests: 
MNES S.4') si d.9-0's 0 614,000 Pennsylvania (Eureka) Cylinder Stock 
6 Beas a seis soe) 27.0 27.0 
Stock viscosity at 210° F...... 152 1£2 
Stock Conradson carbon....... 2.4 2.4 
Solution percent naphtha...... 60 60 
Filtering temperature, ° F...... 135 135 
Burning Temperature, ° F.. 1000 1200 1400 1600 900 
Adsorbent density, Ibs./cu. ft.. 55.1 54.7 56.0 56.7 31.6 














Finished viscosity oil color NPA| 5 6 




















Viscosity Oil Yield: 









































SED CUPPED. wccccetcecce 6.28} 6.39) 7.0) 7.51 6.1} 6.44) 7.53 
OEE ENS Se rer 173} 176) 193 ‘307 166) 176) 206 
Percolation Efficiency: * : 
Ee 75.7| 60.9} 51.5} 49.8)| 73.5) 61.3) 55.4 
PPIs ccc cccdeccsuss 132} 106 90 87 127; 106 96 
(Fullers Earth = 100 %) 
Finished Oils—(Undewaxed) : 
dae oe oak Se nae iubie ees - ae 28.4})..... Es o'6< 
CO Sd ee, Pree | ey ol ee ee 
ee eS ee eer UE 5 & ois 67| or? , ae 
POMUE Ria ab adwcsesceseses ....-| Poor vese[esess]][-ee+-| Poor]. .... 
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bauxite the cast of the finished oil continues to im- 
prove and after 9 or 10 cycles good cast oils are pro- 
duced. 

A similar tabulation of data applying to a solvent- 
extracted Mid-Continent residual stock will be found 
in Table 3, and confirms the conclusions expressed 
above in relation to the influence of burning tem- 
perature upon adscrptive efficiency. 

In connection with the so-called solvent-like action 
of bauxites, it should be pointed out that a gradual 
diminishing of this effect is observed upon continued 
revivification, with the result that, after several cy- 
cles, the finished oils produced yield tests essentially 
similar to those obtained by percolation through 
No. 1 fullers earth. In this connection the data in 
Table 4 which represent plant scale operation with 
bauxite burned and revivified at 1250°F. are felt to 
be of interest. Although not indicated by the data, 
the cast of the oils finished with bauxite higher than 
No. 9 was essentially the same as the cast of the oils 
finished with fullers earth. 


2. Straight Percolation of Distillate Stocks 


The yield of decolorized oil obtained on straight 
percolation of distillate stocks to relatively light col- 
ors is also influenced by the initial burning tempera- 
ture of the bauxite. The variation in the efficiency of 
bauxite for the decolorization of a neutral distillate, 
with burning temperature is shown by the data in 
Table 5. 

It will be noted that the efficiency of the bauxite 
decreases with increasing burning temperatures from 
700°F. to 1600°F. for finished oil colors of 134 and 
2% ASTM. The higher efficiencies obtained at 134 
ASTM color as compared to 2% ASTM, is in keep- 
ing with the aforementioned fact that bauxite mani- 
fests higher efficiencies at the lighter colors. It 
should be noted that the so-called solvent-like action 
of bauxite does not manifest itself in the finishing of 
neutral distillates; the viscosity cut-out being the 
same for both bauxite and fullers earth. 


The application of the aforementioned data to the 
revivification of bauxite is significant, and may be 


TABLE 3 
Effect of Initial Burning Temperature 
Bauxite Percolation of Solvent Extracted Mid-Continent Residual Stock 





ADSORBENT 


BAUXITE (30/60 MESH) 


FULLERS EARTH 
(30/60 MESH) 





Percolation Tests: 
ee ie cg che ee eee 


Solvent Extracted = ¢ en Residuum 





Stock gravity................ 7.2 27.9 

Stock viscosity at 210° F....... 126 126 

Stock Conradson carbon....... 1.86 1.86 

Solution percent naphtha...... 60 

Filtering temperature, ° F...... 135 135 
Burning temperature, ° F.. 1000 1200 1400 1600 900 

Adsorbent density, Ibs./cu. ft.. 55.1 54.7 56.0 56.7 31.6 














Finished viscosity oil color NPA} 5 














Viscosity Oil Yield: 
Barrels (428) /ton............. 7.1 7.5| 8.56) 9.07 6.9} 7.5) 9.2 


tS ees 196} 207| 236) 250 188} 205) 251 


10.0 6.2| 7.4) 9.75) 10.3|| 5.88) 7.44) 10.3] 11.3]| 8.73} 11.4] 16.6 


to 
° 


7 0. 
274 173] 207) 273) 287 167; 211} 291) 321 138} 180} 262) 315 

















Percolation Efficiency: 
55.5 un ednce cee 
nik 5 0 hi 

(Fullers Earth = 100%) 


Finished Oils—(Undewaxed) : 
































EE Bal ge Oe also sigaie.e's,6-< oBees «6 ar > epee 
Viscosity at 210° F............ cab aC? MES 6 ova 109)|.... eae 
Conradson carbon............}.... ues ck ere .. ee 


50.0)| 71.0) 65.0) 58.7) 51.3]| 67.4 * 62.2} 56.5|| 100} 100} 100) 100 
11 


87}; 125; 115) 104 91 121 111) 102/} 100) 100} 100) 100 








i f.| AR 2 er 27.4)|..... fee > |, Ge yf. 27.1 
ee .. Sere ee i ae J: i eee 116 
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TABLE 4 


Plant Filtering of Residual Stotk Solutions 
Inspection of Dewaxed Oils 



























































































































































Burning Conradson 
ADSORBENT Number STOCK Gravity Flash V/100 V/210 ¥.4, Carbon 
Fullers Earth........ 1 Mid-Continent Residuum...... YE ahd 5 piece 23.9 525 2255 130.1 85 1.8 
OT RPS Se eee 1 Mid-Continent Residuum.....7..........00005 23.9 525 2111 125.0 85 1.5 
ee 2 Mid-Continent Residuum.................0005 24.0 [525 1934 119.6 85 1.3 
EEE Ore 13 Mid-Continent Residuum...................4-. 24.0 520 2290 132.7 86 1.9 
Fullers Earth........ 1 Heavy Mid-Continent Residuum............... 22.9 560 185.9 2.2 
Sar 6 Heavy Mid-Continent Residuum............... 22.5 555 187.3 2.2 
IE od a? t ra ad 7 Heavy Mid-Continent Residuum............... 22.9 555 185.1 2.1 
Fullers Earth........ 1 Lye eae ane oe ee oo 27.1 525 rer 133.0 101 1.1 
Te 9 Pennsyivariin ResigGum. . ...5 .5 0s ks scp ees 27.1 525 1847 132.9 102 1.2 
Fullers Earth........ 1 PO CIS = obi oe dh kas twee’ 26.5 520 1934 136.2 102 1.4 
(RE 16 Penneyivatia Remauum...« ......cccevscescssiee 26.2 525 2014 139.0 102 1.4 
SPS err ee 17 POMPTON THRU og 5c ic cece veseses 26.4 520 1987 138.9 102 1.3 
MN ktecns <sd%0 19 Penneyivania Remdmum. . o.oo. ceed cccccees 26.5 520 1910 134.9 102 1.4 
Note: Finished oi! color—7% N.P.A. a 
TABLE 5 
Effect of Initial Burning Temperature 
Bauxite Percolation of Pennsylvania Neutral Distillate 
Fullers Earth 
ADSORBENT BAUXITE (30/60 MESH) (30/60 Mesh) 
Percolation Tests: 
OS OS Serre Pe ree Pennsylvania Neutral Distillate 
I I a sls eo 6 rd aS OWS 5p 30.7 
UE WPT skp 0c-e nk ok oka diemenae 192 
Filtering temperature, ° F ............... 135 ; 
Burning temperature, ° F................. 700 800 900 1000 1200 1400 1600 900 
Adsorbent density, Ibs./cu. ft.............. 54.7 53.9 53.3 55.1 54.7 56.0 56.7 31.6 
Finished oil color ASTM.................. 2 2% 2% 1% 2% 1% 2% 1% 2% 1% 2% 1% 2% 
Finished Oil Yield: 
cD ccauscosecavnac 45.5 43.8 || 39.8 20.8 | 36.9 17.5 | 33.9 13.5 | 23.3 10.9 | 21.0 98.81 61.7 
I a ako K o> dae bene ke anal 1230 1180 1062 574 1015 478 927 378 654 309 595 455 976 
Percolation Efficiency: 
I oh arch Cis bk oink a hata a areuiasaiens 73.5 71.0 64.5 72.2 59.8 60.8 55.0 46.9 37.8 37.8 34.1 100 100 
EPR eA ras te irae 126 121 109 126 104 105 96 83 67 68 61 100 100 
(Fullers Earth = 100%) 
Finished Oil Inspections: 
a i re 30.5 30.6 30.6 30.7 | 30.5 30.6 | 30.5 30.6 | 30.6 30.5 | 30.5 30.5 | 20.4 
Viscosity at 100° F... 2.0... cece ec cece eee 189 187 188 || 186 186 185 187 185 187 186 186 186 188 
TABLE 6 


Effect of Filtering Temperature 


Bauxite Percolation of Solvent Extracted Mid-Continent Residuum and Pennsylvania Neutral Distillate 









































Fullers Earth Full 
ADSORBENT BAUXITE (30/60 MESH) (30/60 Mesh) BAUXITE (30/60 MESH) (30/60 Masky 

Percolation Tests: ‘ : : 

MINEO. 6 3.6o sob cicchas bigbdiclyedaws Solvent Extracted Mid-Continent Residuum Pennsylvania Neutral Distillate 

ee. Es rrr rire 27.2 30.7 

OS Tee ERR Pema e arate 192 

. SS Ss ere 126 cae 

Cm IOs 0 oi. 006.0150 sien sis wisi cs 1.86 

Solution percent naphtha............... 60 
Burning temperature, ° F............... 1200 900 1200 900 

Adsorbent density, Ibs. /cu. ft............ 54.7 31.6 54.7 31.6 
Filtering temperature, ° F.............. 115 135 160 210} 135 (1) 115 135 160 135 (1) 
Finished oil color NPA................. 6 8 6 8 6 8 8 6 8 1% | 2% | 1% | 2% | 1% | 2% 1% 2% 
Viscosity Oil Yield: 

ee ee eer ror 7.3) 10.7; 7.5) 11.1) 9.9) 14.0] 18.4 11.4 20.0 23.1} 39.9} 19.0] 32.1] 18.5] 31.4 28.8 61.7 

IRF Cs Tia ooo) b skid OSE oe hip bs eee 198} 293) 205) 302) 270) 382] 503 180 315 633) 1092} 520) 879] 505) 860 423 915 
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(1) Yields of decolorived oil with Fullers Earth do not vary with changes in filtering temperatures within the range investigated—consequently only the data for 
135° F. filtering temperature are included. 
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summarized by stating that the characteristics of a 
revivified bauxite at any stage of its adsorbent life 
are those impressed upon it by the highest tempera- 
ture of burning to which it has been subjected. For 
example, bauxite initially burned at 1600°F. may, 
following percolation, be reburned continuously at 
1200°F. under which conditions it will display the 
decolorizing characteristics of the initial 1600°F. 
burning. Conversely, material which has been burned 
at 1000°F. may be revivified at a higher temperature 
and will then manifest the higher yields of dark- 
color oil characteristic of the high-temperature cal- 
cining. The selection of the optimum temperature is 
seen, therefore, to be a function of the type of stock 
to be treated, and the finished oil color desired; and, 
in some cases, justifies the segregation of separate 
batches of bauxite for different types of oil. 


EFFECT OF FILTERING TEMPERATURE 


The temperature of filtration, as well as the burn- 
ing temperature of the bauxite, has a marked effect 
on the efficiency of the material. The data in Table 
6 for the percolation of a residual stock in naphtha 
solution, and the straight percolation of a neutral 
distillate are representative of the results obtained 
with a given sample of bauxite at various filtering 
temperatures. 

These data indicate that increasing the filtering 
temperature has the same effect, in all respects, as 
increasing the burning temperature of the bauxite. It 
will be noted that the yield of decolorized residuum 
is progressively increased and the yield of decolor- 
ized neutral progressively decreased as the filtering 
temperature increases. Furthermore, the so-called 
solvent-like action of the bauxite on the residual 
stock decreases with increasing filtering tempera- 
tures in the same manner that its solvent-like action 
is decreased by increasing the burning temperature 
of the bauxite. It is to be concluded, therefore, that 
for maximum yield of decolorized oil from bauxite, 
residual stocks in naphtha solution should be filtered 
at the maximum practicable temperature, whereas, 
neutral distillates should be filtered at the minimum 
practicable temperature. 


ANALYSIS OF OPERATING CHARACTERISTICS 


Plant-scale percolation with bauxite has been 
found to contrast highly with operation using other 
commercial adsorbents, and it is felt advisable to 
conclude this discussion with an analysis of a few of 
the advantages and disadvantages encountered. 

The revivification characteristics of bauxite re- 
sults in two operating advantages. These are the 
complete elimination of the disposal problem and 
the simplification of the problem of segregating dif- 
ferent batches of varying efficiency. Owing to the 
sustained efficiency, increased capacity is also re- 
alized over operation with adsorbents which exhibit 
a gradual degradation in adsorptive power. 

Further advantages attendant upon bauxite per- 
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colation have already been mentioned; namely, the 
possibility of producing oil of somewhat lower car- 
bon specifications, and the high yields of light-color 
oils obtained. This latter feature renders bauxite par- 
ticularly attractive for petrolatum percolation, espe- 
cially in view of the pronounced effect observed 
upon tastes and odors, making possible the elimi- 
nation of final filtration with bone char. 

An outstanding problem in connection with the 
use of bauxite lies in the difficulty in maintaining 
high yields of neutrals and other light distillate 
stocks. Since high efficiencies in this respect depend 
upon low burning temperatures, it is apparent that 
precise control of the burning operation is neces- 
sary, and even under optimum conditions a decrease 
of 20 to 25 percent from the initial decolorizing 
value is observed. However, with carefully-controlled 
burning this lower efficiency is maintained for all 
subsequent revivifications. 

A further problem frequentily encountered is that 
represented by the delicacy of control requisite to 
satisfactory filter washing. Some difficulty has been 
experienced in plant operation in properly washing 
the lower-numbered material to a sufficiently low 
oil content to prevent wild fires in the burning op- 
eration. With increased revivifications the ease of 
washing the residual oil from the bauxite increases, 
and with the bauxite which has been subjected to a 
large number of revivifications the extremely dark 
asphaltic material is readily removed from the ad- 
sorbent in the washing operation and, if recycled, 
results in reduction of filter yields. 

Operating difficulties have arisen as a result of 
the physical characteristics of bauxites. These in- 
clude high belt maintenance owing to the slow cool- 
ing, elevator slippage at desired throughputs due to 
the high density, and high furnace repair costs be- 
cause of the elevated temperatures of burning. These 
latter problems may, of course, be readily overcome 
by modifications in equipment design. 

Finally, the decolorizing efficiency of bauxite will 
be found to vary over a considerable range depend- 
ing upon the type of stock to be decolorized, as well 
as the finished oil color. For this reason the useful- 
ness of bauxite as an adsorbent will depend upon the 
particular stocks to be finished as well as the finished 
oil color. The choice of bauxite in preference to 
other commercial adsorbents must, therefore, be 
made in the light of each refiner’s individual decol- 
orizing problems. 
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N previous publications’ ? R. A. Halloran has ex- 

plained the fundamental principles of the Cold 
Acid Treatment of Cracked Naphthas and has shown 
certain typical results to be attained when treating 
high-sulfur naphthas, and has clearly demonstrated 
the great economies possible when desulfurizing 
high sulfur stocks at a temperature of 20° F. Large 
commercial installations have accomplished these 
economies for many years, and they are quite gen- 
erally recognized by the industry as a whole. 

The advantages of low-temperature treatment hav- 
ing been so clearly demonstrated as applied to the 
problem of sulfur reduction, it remained to demon- 
strate the possibilities of effecting like improvements 
in the field of milder-acid treating, where production 
of satisfactory color and gum content is of major 
importance. Laboratory experiments and commercial 
operations in this field have resulted in a broadening 
of the scope of cold-acid treatment to include con- 
trolled-temperature treatment in the range from 20° 
to approximately 60° F. as a maximum. For every 
specific treating problem an optimum temperature 
will be found at which maximum treating economies 
may be realized. 

The full benefits of controlled-temperature treat- 
ment can only be realized in conjunction with op- 
timum dispersion of the treating agent and controlled 
contact time. The simultaneous utilization of con- 
trolled temperature, dispersion, and contact time in 
a commercial acid-treating plant permits a close ap- 
proach to the ideal treating system, thus making acid 
treatment of cracked naphthas an economical, satis- 
factory refinery operation instead of a method to be 
shunned wherever possible because of the complica- 
tions and poor economies heretofore suffered by a 
major part of the industry. Sulfuric acid can there- 
fore rightfully retain its position, held for many 
years, as a very inexpensive, readily available treat- 
ing agent for refinement of cracked naphthas. It is 
only the recognition of factors previously mentioned 
and the present state of development of appropriate 
mechanical equipment which makes this situation 
possible. 

It appears worth while at this point to review the 
fundamentals of an ideal treating system. Such a 
system would operate substantially as follows: dis- 
tillate would flow through an infinite number of 
stages counter-current to a stream of acid. In each 
stage the acid would be dispersed so as to present a 
maximum surface per unit volume and would be 
intimately contacted for the optimum time period 
with the distillate, in the absence of air, with the 
maximum temperature controlled in each stage to 
the point of best treating results. Clean separation 
at the instant of completion of chemical reaction 
would then follow. 

In this paper it is our purpose to discuss certain 
treating fundamentals and to disclose how in a large 
scale commercial manner all the requisites of an 
ideal treating system have been considered, how they 
have been developed mechanically and used in a 
practical manner, what treating results have been 
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actually obtained and what conclusions may be 
drawn therefrom. In addition to the above will be 
shown the adaptability of these principles to various 
treating problems as they exist in widespread geo- 
graphical locations on diverse cracked naphthas from 
all types of oils. 


CONTROLLED TEMPERATURE 


As the art of cracked-naphtha treatment has de- 
veloped, it has been found that for every specific 
treating problem there is an optimum, maximum 
treating temperature above which it is decidedly un- 
economical to allow chemical reaction to proceed. 
Until any specific oil has been thoroughly examined 
in the laboratory, having at all times clearly defined 
the quality of product which is ultimately desired, 
the optimum temperature of treatment cannot pos- 
sibly be determined. The mass of investigative work, 
laboratory and commercial, which has been com- 
pleted since the last publications on this subject were 
issued, establishes without question that for cracked 
naphthas, as now generally manufactured, the tem- 
perature range falls between 20° F. and approxi- 
mately 60° F. At temperatures higher than 60° F., 
even though they may be controlled, treating costs 
and losses increase at such a rate as to become pro- 
hibitive. 

The advantages to be gained by controlled-tem- 
perature treating, as stated above, fall within the 
range of 20° F. to approximately 60° F. and the 
economic possibilities between these two tempera- 
tures do not vary widely at low acid rates. 

Laboratory investigations as such without ade- 
quate and correct correlating data between labora- 
tory and commercial plant are valueless and certain 
to lead to incorrect and misleading conclusions when 
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it is desired to evaluate the advantages of treatment 
at controlled temperatures. It is not sufficient to 
have one correlation for one distillate in one com- 
mercial plant at one operating temperature, and as- 
sume that this is correct for all cases. Each case must 
be individually evaluated. 

The great economy of controlled temperature is 
clearly shown when a comparison is made between 
uncontrolled temperature of treatment above 60° F. 
and any controlled temperature falling within the 
range of 20° F. to 60° F. 

Figures 1 to 4 inclusive present in graphical form 
the advantages and comparative results when a spe- 
cific cracked naphtha has been actually treated in a 
commercial three-stage controlled-temperature treat- 
ing plant under two conditions; namely, with tem- 
peratures of 30° F. in the first and second stages 
and 20° F. in the third or fresh-acid stage in the one 
case and at 60° F. in all three stages in the second 
case, 

These graphs further show treating results when 
treating to the same degree of refinement under un- 
controlled temperature conditions. These latter data 
are based on best available comparisons properly cor- 
related for plants operating under uncontrolled con- 
ditions. 


ACID RATE 
Referring to Figure 1, we note when graphing the 
acid requirement for desulfurization that there is not 
a marked difference between the acid required for 
desulfurization at a maximum temperature of 60° F. 
and at a maximum temperature of 20° F. for low acid 
rates. However, there is a very great difference in 
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the quantity of acid necessary for desulfurization 
when the temperature is allowed to increase uncon- 
trolled. For example, from Figure 1, when desulfur- 
izing a pressure naphtha from a value of 0.356 per- 
cent by weight in the raw endpoint gasoline to a 
value of 0.16 percent in the finished 390° F. endpoint 
gasoline, 7.5 pounds of 98 percent sulfuric acid is re- 
quired when a maximum temperature of either 20° F. 
or 60° F. is used. However, should the temperature 
not be controlled, approximately 12.5 pounds of the 
same acid is required for the same desulfurization. 
An acid saving by controlled temperature treatment 
of approximately 40 percent is thus demonstrated. 


The fact Figure 1 shows that for low acid rates, 
60° F. controlled temperature operations require 
slightly less acid than is required at 20° F. demon- 
strates that for each treating problem an optimum 
temperature must be selected based on an economic 
analysis of acid requirements and attendant stock 
losses. 

It is not sufficient to state that economies, as 
shown herein, apply only to sulfur reduction since 
many laboratory and commercial tests have clearly 
demonstrated that similar acid savings are capable 
of accomplishment when treatment is being done for 
gum removal and color stability. While it is conven- 
ient to use desulfurization as a measure of treating 
efficiency, it may be assumed in estimating the econ- 
omies of controlled temperature treatment that like 
savings are possible when no desulfurization prob- 
lem exists. 


TREATING LOSS 


The same general principles apply in the case of 
treating loss. Reference to Figure 2, which is a graph 
of acid rate vs. treating loss, discloses that sim- 
ilar relationship for uncontrolled treatment between 
treatments at various temperatures, as shown by 
Figure 1, also exist in the case of treating loss. How- 
ever, it is necessary to explain that Figure 2 may 
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not be used without taking cognizance of the fact 
that an increased quantity of acid is required for a 
parallel degree of refinement. For instance, to con- 
tinue with the example taken from Figure 1, it will 
be noted that while the treating loss shown for an 
acid rate of 7.5 pounds per barrel at a temperature 
of 60° F. is 5.7 percent, in order to make a compar- 
ison it is necessary to take from this figure the treat- 
ing loss when 12.5 pounds of acid is applied without 
temperature control which is 11.0 percent. A saving 
of 5.3 percent in treating loss is therefore shown by 
comparison between 60° F. controlled and treatment 
with no control. 


On the other hand, remembering that at both 60° 
F. and at 20° F. a like quantity of acid was required 
for a given degree of desulfurization, it will be seen 
from Figure 2 that the treating loss at 20° F. and 
7.5 pounds per barrel is 4.2 percent. The difference 
between the treating loss of 4.2 percent at 20° F. 
and 5.7 percent at 60° F. represents one of the items 
of additional economies which must be balanced in 
the design of a controlled-temperature treating plant 
against the initial and operating cost accompanying 
the temperature difference. This further confirms 
that the magnitude of the difference of treating loss 
between 20° F. and 60° F. treatment is only a frac- 
tion of the difference between 60° F. and uncon- 
trolled treatment. 


POLYMERIZATION LOSS 


Continving the example to polymerization loss 
(Figure 3), we again find the same situation. The 
difference between treatment at 20° F. and 60° F. 
controlled is approximately 2.0 percent at an acid 
rate of 7.5 pounds per barrel, while for an equivalent 
degree of refinement at uncontrolled temperature at 
an acid rate of 12.5 pounds per barrel the polymeriza- 
tion loss is 10.6 percent, or 6.7 percent higher than 
treatment at 60° F. controlled. 


The method by which polymerization loss (de- 
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gradation of gasoline components to those boiling 
above the gasoline range) is determined is all im- 
portant in establishing true economies in the acid 
treatment of pressure naphtha. Unless polymeriza- 
tion losses are calculated, based on the actual content 
of gasoline in the naphtha before and after acid treat- 
ment, erroneous impressions of polymerization loss 
are easily gained. It has been the custom in many 
instances to base calculations of polymerization loss 
on relative percentages vaporized at a given tempera- 
ture in an A.S.T.M. or fractionating distillation on 
raw and treated naphtha. This method invariably 
gives values for polymerization loss which are of 
the order of 50 percent of the true loss when same is 
calculated on actual commercially-recoverable gaso- 
line contents determined in a fractionating still. The 
following formula has been found to give a true 
value in calculation of polymerization loss after gas- 
oline contents have been accurately determined as 
above: 


% Gasoline in 
Treated Naphtha 


% Gasoline in 
Raw Naphtha 
100 « 





% Gasoline in Raw Naphtha 


Failure to fully recognize the benefits of con- 
trolled-temperature treatment, particularly in the 
case of low acid rates for problems other than de- 
sulfurization, is in many cases a result of incorrectly 
determined polymerization loss. 


CTANE LOSS 


A comparison, such as the present, is not complete 
without its reference to octane loss, illustrated by 
Figure 4, for treatment at controlled and uncon- 
trolled temperatures. Considering the loss as deter- 
mined by the C. F. R. Motor Method with humidity 
control, an acid rate of 7.5 pounds per barrel with 
treatment at 60° F. controlled shows an octane loss 
of 1.1, while at 20° F. the loss is 0.6, a difference of 
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0.5. In the case of treatment without temperature 
control at an acid rate of 12.5 pounds per barrel the 
octane loss is 2.6. It is obvious therefore that the 
major advantage to be gained is by treatment at 
controlled temperature, whether that temperature be 
60° F. or lower. 
GENERAL DATA 

Throughout the explanation of Figures 1 to 4, we 
have used an example for specific acid rates. To 
carry the comparison further, reference may be made 
to Table 1, which shows similar comparisons for 
widely varying acid rates. 


























TABLE 1 
CONTROLLED AT 
Uncon- 

Treating Temperature............. 30-30-20° F. | 69-60-60° F.| trolled 
Case (1): 

Acid requirement Ibs./bbl........... 2.1 1.8 3.6 

Treating loss—percent............. 1.2 1.5 3.9 

Polymerization loss—percent....... 0.5 0.9 3.0 

Loss in octane No. C.F.R.M.M..... 0.2 0.3+- 1.0 
Case (2): 

Acid requirements Ibs./bbl.......... 5.3 4.9 8.4 

Treating loss—percent............. 3.0 3.9 7.9 

Polymerization loss—percent....... 1.3 2.5 7.0 

Loss in octane No. C.F.R.M.M..... 0.4+ 0.7+ 1.9 
Case (3): 

Acid requirements Ibs./bbl.......... 11.6 14.4 28.0 

Treating loss—percent............ | 6.2 10.0 20.7 

Polymerization loss—percent. ..... .| 3.2 8.0 25.2 

Loss in octane No. C.F.R.M.M.... 0.8 1.7+ 4.7 











In view of the data presented in Table 1, it is clear 
that controlled temperature treating is, as previously 
stated, definitely applicable to treating problems 
where low acid rates are required and where flexi- 
bility as to sulfur specification in finished gasoline is 
necessary and desirable. 


DISPERSION AND CONTACT TIME 

After the laboratory has determined, on any par- 
ticular naphtha, the optimum controlled temperature 
at which treatment should be made, it is further 
necessary to select the proper degree of dispersion of 
the treating agent and the length of contact time to 
be employed. Both of these very important factors 
in the acid treatment of naphthas are subject to 
rather wide variation, depending principally on the 
quantity and concentration of acid required, the de- 
gree of treatment desired, and the temperature at 
which treatment is performed. 


SEPARATION 

In cases where moderate or small degree of mix- 
ing effect is required and where reasonably long 
periods of semi-contact are not detrimental, it has 
been found that separation by means of gravity set- 
tlers does not materially influence treating results 
obtainable at controlled temperatures. However, 
should treatment be carried on without control of 
temperature, settling time in a gravity settler is inac- 
ceptibly detrimental to the treating results. In cases 
where acid rates are high, where more intimate dis- 
persion and a high degree of contacting are required, 
and where a long time factor is definitely harmful, 
separation by means of centrifuges is to be recom- 
mended. 

CORRELATION 

It is only very recently that the refining industry 
as a whole has come to recognize the full benefits of 
acid treating at controlled temperatures, unquestion- 
ably because adequate consideration has not been 
given to the fact that for each case correlation is re- 
quired between the best results obtainable in any 
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laboratory and those to be expected in commercial 
installations under the same temperature conditions. 
In any commercial plant operating at uncontrolled 
temperatures, it is difficult to duplicate treating re- 
sults to be had in the laboratory. In other words, at 
uncontrolled temperatures commercial treating re- 
sults are often decidedly inferior to laboratory re- 
sults, even when multi-stage treatment is employed 
commercially. This, however, is not true in the case 
of controlled-temperature commercial treating, for in 
all cases multi-stage treating at controlled tempera- 
ture is far superior to the best that can be obtained 
in the laboratory at the same temperature in a sin- 
gle stage, which is the normal standard laboratory 
method. 

In order that the effect- of proper correlation fac- 
tors may be more thoroughly understood, we present 
in Table 2 actual results obtained in the labora- 
tory in a single stage at controlled and uncontrolled 
temperatures and a tabulation of the same results 
after they have been correctly correlated to anticipat- 
ed multi-stage commercial-plant operation under 
similar temperature conditions. 

It is interesting to note in Case 1 in Table 2 that 
while very little benefit of controlled temperature is 
apparent from laboratory treatments, very definite 
advantages are shown when proper correlation fac- 
tors have been applied. 























TABLE 2 
CONTROLLED AT 
Uncon- 
Treating Temperature............. 30-30-20° F. | 60-60-60° F.| trolled 
Case (1): 
(a) Laboratory Experimental— 
Acid requirements lIbs./bbl..... . 4.4 3.15 3.5 
Treating loss—percent......... 1.7 1.6 1.8 
Polymerization loss—percent.... 1.9 2.9 5.9 
Loss in octane No. C.F.R.M.M.. 0.3 0.5 0.7 
(b) Commercial— 
Acid requirements lbs./bbl...... 2.4 2.0 3.9 
Treating loss—percent......... 1.2 pm 2.5 
Polymerization loss—percent. ... 2.1 2.9 6.7 
Loss in octane No. C.F.R.M.M.. 0.2 0.4 0.7 
Case (2): 
(a) Laboratory Experimental— 
Acid requirements Ibs./bbl...... 14.5 11.3 12.0 
Treating loss—percent......... 3.8 3.9 4.7 
Polymerization loss—percent.... 4.45 7.45 14.4 
Loss in octane No. C.F.R.M.M.. 0.6+ 1.2 1.8 
(b) Commercial— 
Acid requirements Ibs./bbl...... 8.3 7.6 15.0 
Treating loss—percent......... 3.0 3.2 6.0 
Polymerization loss—percent. . . . | 4.0 6.5 13.5 
Loss in octane No. sr edaaaditel 0.5 0.7 1.9 











TYPICAL MODERN COLD TREATING PLANT 

Having pointed out the importance of controlled 
temperature, contact time, dispersion, and separation, 
it is interesting to note how each of these factors 
has been applied to the latest commercial cold-treat- 
ing plant from which data shown in Figures 1 to 4 
were derived. Flow sheets of these plants are shown 
in Figures 5 and 6 from which the operation may 
be easily followed. 


CONTROLLED TEMPERATURE 

As a means of accomplishing positive control of 
maximum treating temperatures in these plants, di- 
rect-expansion ammonia refrigeration has been used. 
Economy of application of refrigeration demands the 
absorption of heat at the highest possible tempera- 
ture level in order to reduce to a minimum the size 
and cost of refrigeration equipment and the power 
requirements per ton of refrigeration. This has been 
accomplished by the application of ammonia refrig- 
erating heads to the contactors for the purpose of 

[Continued on page 120] 
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PART Ii 


Pyrolysis of Paraffin Hydrocarbons 


OR understanding the possibilities of reactions 

of paraffinic hydrocarbons, a knowledge of their 
behavior in the absence of the catalyst is necessary. 
For the same temperature, the nature and amounts 
of products will vary widely with contact time, de- 
pending on the primary and second reactions in- 
volved; for the same contact time the variation will 
depend on the energy available at a particular tem- 
perature. Before going into details of the investiga- 
tions, an attempt has been made here to obtain more 
complete picture of the thermal reactions of the 
paraffinic hydrocarbons, including methane, ethane, 
propane, and butane. 

Methane, the most stable of all paraffinic hydro- 
carbons, should offer the simplest mechanism of 
decomposition as there is only scission of the carbon 
hydrogen bond. Kassel’ stated that a molecule of 
hydrogen is split from the carbon hydrogen bond, and 
the remaining methylene radical enters into reaction 
with another molecule of methane forming ethane. 
A-ccording to the opinion of Kassel further decompo- 

mn reactions of methane lead to the formation of 
ethylene, acetylene, carbon. and hydrogen. Kassel ex- 
plains these reactions in the manner that methane is 
transformed into ethane, this being then dehydrated 
into ethylene, acetylene, and finally into carbon. 

Rice and Dooley? obtained in their experiments 
with methane at 1150° C. only dimethyltellurium, 
and therefore they favored the primary decomposi- 
tion into a methyl and hydrogen atom, but they could 
not indentify the hydrogen atoms. They conclude 
therefore that the hydrogen atoms enter into reaction 
with another hydrogen atom to give a molecular hy- 
drogen, or with methane to give a methyl radical. 

However, it has been stated by many investigators 
that if these opinions were correct, the concentration 
of the hydrogen atoms would be greater than 10* 
times the concentration of methyl radicals. But view- 
ing this from the technical standpoint, it does not 
seem possible that such a factor could be overcome 
by a recombination of atomic hydrogen. 

Furthermore, since the methylene radical was not 
identified over the same temperature range in the 
decomposition of diazomethane where the concentra- 
tion of methane must be lower than in the decompo- 
sition of methane and therefore the concentration of 
the methylene radicals higher, it does not follow that 
the methylene should be identified in the decompo- 
sition of methane. 
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At these higher temperatures the rate of reaction 

for methylene radicals and methane may be so much 
greater than the rate of reaction for methylene radi- 
cals and tellurium that the latter does not occur. 
Viewing these theories in the light of the above, it is 
concluded that his theory seems to be the most logical 
in the decomposition process of methane and other 
paraffins. 
_ As shown in previous articles, methane is split in 
the first phase into carbon and hydrogen, this carbon 
showing four active linkages. To cause a rearrange- 
ment of hydrocarbons from methane, this carbon with 
four active linkages must be transformed into the 
carbon with two active linkages. In other words to 
cause the formation of ethylene, it is necessary to 
transform this carbon. In case that the second type 
of carbon is formed, = CH, molecules are produced. 
When two=CH, molecules enter into reaction, 
ethylene is formed, but in the event that during this 
process there are no carbon atoms, the remaining 
hydrogen enters into chemical reaction with the ole- 
fine molecule, this being in fresh state, transforming 
it into ethane. On the contrary, when more carbon 
atoms than hydrogen are produced, the carbon enters 
into reaction with the ethylene molecule transforming 
it into acetylene. 

The free energy of paraffin hydrocarbons increases 
with length of chain in the series of normal com- 
pounds and also with increased branching in a group 
of isomers. Among the olefins increase in length of 
chain and branching have substantially the same ef- 
fect as among the paraffins. However, the position 
of the double bond and also geometric isomerization 
are important factors. The difference between the 
free-energy level of an olefine and that of the cor- 
responding paraffin is approximately 20,000 calories. 
The reason for this is the difference in their carbon 
types. For example, methane containing a carbon of 
free active linkages encounters greater difficulties in 
its splitting into a carbon of two active linkages than 
other hydrocarbons. For example, ethane containing 
one carbon of four active linkages and one carbon of 
two active linkages, will be therefore split into me- 
thane and a labil CH, molecule, according to the 
reaction: C,H, > CH, +=—CH 





Ethane begins to decompose at £0°C.., but the rate 
of decomposition is not appreciable below 630°C. 
The experiments of the writer show that methane and 
ethylene appeared as the first decomposition products 
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of ethane. With a longer contact time and increased 
temperature, the reaction proceeded so far that meth- 
ane, hydrogen and carbon were main products. 
With the increase of the above mentioned factors the 
methane begins tosplit into carbon with two linkages 
and hydrogen, the carbon entering immediately into 
reaction with hydrogen, having in consequence the 
formation of new ==CH, molecules. 

This indicates that the assumptions of many inves- 
tigators that ethylene and hydrogen are the first de- 
composition products seem to be incorrect. It is true 
that ethylene and hydrogen occur during this process, 
but these reactions are not the consequence of the 
first. phase. The formation of ethylene and hydrogen 
as main products appear in the moment that methane 
disappears, that is, that methane is split into carbon 
with two active linkages. In this case, the —CH, 
molecules polymerize into ethylene, and hydrogen 
atoms remain unattacked on account of the absence 
of further carbon atoms. 


However, it happens that the decomposition of 
ethane will only show the formation of ethylene with- 
out content of the hydrogen in the split gas. In this 
case the gas will show the content of methane and 
ethylene. This leads to the conclusion that ethane 
was split into methane and —CH, molecules, these 
being then polymerized into ethylene. The decompo- 
sition of ethane at 1100°C. shows that propene and 
acetylene were formed. This indicates that at these 
temperatures the split carbon atoms are submitted 
to many reactions, that is they change many times 
their potential values. At 1100°C. propene formation 
decreases with the increase in contact time, whereas 
at 1400°C. it was detected only with a short time. 
This indicates a rapid decomposition of propene un- 
der the above mentioned conditions. In other words, 
these reactions occur differently, or they run without 
being guided. 


In the pyrolysis of hydrocarbons under pressure, the 
application of the Le Chatelier principle to certain 
of the pyrolytic reactions taking place is questioned. 
It is granted that, where the reaction involved is re- 
versible, the Le Chatelier principle is valid. For ex- 
ample, in the reaction A= B + C, the application of 
pressure on the reacting system would favor the for- 
mation of A, or suppress the decomposition of A into 
B and C. This situation is present in the experiments 
of Dunstan, Hague, and Wheeler* with ethane for 
the principal pyrolytic reaction. According to their 
opinion the ethane is split into ethylene and hydrogen 
in the first phase. As far as ethane is concerned, 
these investigators were correct when this reaction 
would be reversible. However, in the pyrolyis of 
paraffinic hydrocarbons the reactions are not revers- 
ible. The reason for this is that the carbon with four 
linkages is changed partly or completely into carbon 
with two linkages. Thus, these reactions are not re- 
versible, therefore it is improbable that the applica- 
tion of pressure would hinder these reactions. The 
same reactions take place at increased pressure as at 
atmospheric pressure. 

The decomposition of both methane and ethane are 
essentially of the same character as the decomposi- 
tion of ethylene with the variations due to the higher 
initial decomposition temperatures of the stable par- 
affinic hydro-carbons. The rate of the decomposi- 
tion of ethane is extremely rapid at the temperature 
where the decomposition of methane begins. The de- 
composition products from ethane differ from those 
of ethylene only by the non-appearance of low- 
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temperature polymerization products since at these 
low temperatures ethane is stable. The reason for this 
is the different type of carbon atoms. To transform 
the carbon of four active linkages into two active 
valences, a certain use of heat is necessary. Since 
ethylene molecules presenting the carbon atoms of 
two active linkages, its scission occurs easier than 
that of ethane. 

As far as propane is concerned, there are several 
possible types of scission, as shown in the following 
reactions: 











C:H,———>2CH, + C x 
C;Hs >CHg op 2 = CH: +E 
C;Hs >3= CH: + H: 
C;H >2 = CH.+ C+ 2H: 





At higher temperatures, the preferential reaction is 
the formation of ethylene. At lower temperatures 
methane molecules are split from propane. 

The first study of the thermal decomposition of 
propane was made in 1928 by Pease* who reported 
that the two main reactions were dehydrogenation 
and demethylation. His analytical procedures, how- 
ever, were not sufficiently reliable to determine accu- 
rately the relative extent of these two reactions. 
About the same time Frey and Smith® reported the 
results of propane decomposition at 575°C., and were 
the first to give a complete analysis of the products. 
It is important to note that they observed the sto- 
ichiometric relations among the products and sug- 
gested that these might be accounted for the follow- 
ing reactions: 








(1) GsHs >C:Hs + CH 
(2) GHs >CsHe + H: 
(3) 2C:Hs >CsHe + C:He + CHa 





These investigators observed that reactions 1 and 2 
were about equal in velocity and reaction 3 was con- 
siderably slower. Recently Paul and Marek® pub- 
lished data on the rate of decomposition of propane, 
their constants being based on the values obtained by 
measurement of olefine content of the exit gases. Com- 
paring these results to the present theory it must be 
concluded that the first reactions are submitted to 
two scissons, namely, the scission of the carbon with 
two linkages from the kernel, the carbon entering 
rapidly into reaction with hydrogen. The second 
scission consists in the transformation of the carbon 
with four active linkages into the carbon with two 
active valences. This is stated in chemistry, when 
considering that there are two combinations of car- 
bon and oxygen, the first being the monoxide of car- 
bon, having two active valences, and the second, car- 
bon oxide with no free linkages. According to this 
phenomenon, Fischer uses the monoxide of carbons 
in the production of polymerized hydrocarbons. The 
difference between the process of Fischer and the 
present theory consists in that Fischer produces CO 
molecules which may exist in free state a long time, 
whereas the —=CH, molecules which are really a raw 
material for the polymerization processes cannot be 
obtained in free state. And therefore, these —CH, 
molecules are submitted during their formation to 
many reactions, and since the guide of these reactions 
cannot be carried out without the catalyst, the re- 
sults of many investigators show different values. In 
the same manner the scission of propane gives to 
opposite results, that is to say certain conditions lead 
to the formation of methane, ethane, etc., for the most 
part, and other conditions cause the formation of 
olefines. 


Tn other words, these decomposition processes are 


Refiner & Natural Gasoline Manufacturer—V ol. 17, No. 3 

















submitted to so-called dehydration and isomerization, 
these being only the results of the end reactions. Of 
course, the regulation of these reactions depend to a 
high degree on the type of catalyst. In addition, the 
proper catalyst is able to cause complete decomposi- 
tion of a given hydrocarbon, whereas the same de- 
composition under the same conditions leads to a 
partial scission of a hydrocarbon. Moreover, the de- 
composition can follow in different directions. For 
example, propane may be converted into methane and 
carbon, or into ==CH, molecules and carbon, or into 
methane, —CH, molecules and hydrogen, or finally 
into =—CH, molecules, hydrogen and carbon. Of 
course, these end reactions depend also upon the tem- 
perature and contact time. The writer has studied 
propane at 600°, 650°, and 700°C., using the normal 
pressure. Table 1 gives the results obtained under 
these conditions. 








TABLE 1 

Temperature, 
in Centigr.600° 600° 650° 650° 700° 700° 

Time of con- 
tactin sec.100.0 200.0 40.0 80.0 10.0 20.0 
Percent Percent Percent Percent Percent Percent 
i eee ee re 5.4 14.0 12.8 15.6 16.4 
2. RS eee 15.2 18.1 20.5 29.4 31.9 45.0 
Ae 8.3 9.9 13.2 21.5 22.0 Zit 
ee ca dob sea 6.8 9.5 7.7 5.6 4.8 4.6 
2° Aare 9.5 12.8 14.5 11.2 15.0 7.4 
oF : See 75 9.6 4.7 4.1 2.5 pw 
% convers’n 54. 65.3 74.6 84.6 91.8 96.7 








The above indicates that the highest concentration 
of ethylene is obtained at 700° C. at 10 seconds con- 
tact time. Under these conditions 22.0 percent 
ethylene, 15.6 percent hydrogen and 31.9 percent 
methane were obtained. The highest methane concen- 
tration in the exit gas is 45 percent with a contact 
time of 20 seconds, being under the influence of 
700° C. These investigations prove that the writer’s 
theory is correct. Under proper conditions the scission 
passes in such a manner that methane and ethylene 
are obtained during the same processThis indicates 
that a great deal of the split methane could not be 
submitted to the splitting process, that is, that it 
could not transform under the above mentioned con- 
ditions the carbon of four active linkages into the 
carbon of two active valences. 

Viewing these considerations in the light of the 
above we reach the conclusion that neither a lower 
temperature with the long contact time, nor the 
higher temperature with the short contact time leads 
to favorable results. In the first instance, only about 
50 percent of propane are submitted to pyrolysis, and 
in the second case nearly all of the propane was split. 
However, as indicated in Table 1, all experiments 
show the highest yield of methane and hydrogen, the 
formation of ethylene being only in comparatively 
small amounts. Therefore this pyrolysis is unable to 
change all the carbon atoms with four active bonds 
into two active linkages. 

To carry out these reactions an increase of pressure 
is necessary ; the higher the pressure the more carbon 
of four active linkages will be transformed into carbon 
with two active bonds. In other words, with increase 
of pressure the formation of the labil —CH, mole- 
cules increases. However, even in this instance the 
flow of the reactions would not lead to desirable re- 
sults, because the regulation of the factors as, contact 
time, temperature, and pressure gives us such.a multi- 
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tude of possibilities that it would be impossible to 
guide so many reactions. Of course, these difficulties 
can be avoided by using proper catalysts, as it will be 
seen in further considerations. 

Now consider the thermodynamic properties of 
butanes. As in the case of propane there are a number 
of possible bond scissions for a butane as shown 
below: 


1b C.Hw > 2CHs+ =CH:+ C. 
fe oe CsHw > CHs+3= CH2. 

(3) reer rs CH» > 2H: + 3= CH, + 2C. 
(4) o# #6 Seb C.H» > H.+4= CH:z. 


These reactions of the first phase show that butanes 
contain two carbons with four active linkages and 
two carbons with two active bonds, one of them 
entering instantly into reaction with hydrogen to 
form a = CH, molecule, the second being deposited 
in the form of coke, in the event that it does not 
encounter on its way, any active hydrogen atoms. 
Therefore the further rearrangement of the split 
methane molecule is necessary to dissociate it into 
the carbon of two active ‘linkages and hydrogen. In 
that manner the excess of hydrogen will react with 
the above mentioned carbon. 


Of course, the above four reactions are submitted 
to many intermediary states leading to formation of 
different end products. The run of these reactions 
depends on the time of contact, temperature, and 
pressure. At the lower temperatures the formation of 
methane and propane is the preferential end reaction: 
C,H,, ~ CH, + C,H,, but, as the temperature is in- 
creased, the tendency for the formation of ethane and 
ethylene becomes the preferential end reaction: 
C,H,, > C,H, + C,H,. The amount of dehydrogena- 
tion, that is, the amount of transformation the carbon 
into two active linkages, appears to depend more on 
the contact time than on the temperature. The de- 
composition of isobutane appears to proceed largely 
through following end reactions: 


(Bee C,H» > H: + CH; —CH:— CH = CH:z. 
GED wannaee CsHiv — CaHe + CeHe. 


There appears to be little difference in the stability 
of isobutane and butane. Even at 600°C. an ap- 
preciable amount of ethylene was formed so that rela- 
tive tendency for the first reaction cannot be esti- 
mated. The studies of Trosch and Egloff’ state that 
the same mechanism of decomposition of butane 
holds at 1100° C. The formation of acetylene from 
butane was appreciable at this temperature with the 
proper contact time. However, for isobutane the yield 
of ethylene was small while that of propene plus 
butene was large. Acetylene became an important 
product with 0.003 sec. to 0.004 sec. contact time. 
The reason for this is the resplitting of the = CH, 
molecules into carbon and hydrogen, these being 








TABLE 2 

Temperature in centigrade. .600° 600° 650° 650° 
Time of contact in sec....... 50 100 15 30 

Percent Percent Percent Percent 
pn err yee hr 2.5 3.0 48 6.4 
Wet Oe se kesed es 15.0 18.0 24.2 37.0 
WE ig Sinus cde anaes 7.0 12.0 15.5 18.9 
Mes 5 Se Chics ca oo oe 4.2 5.9 7.0 8.1 
RP ATS AT PRES ete st 3.3 2.5 2.1 1.8 
NN acs ba >se a Shee 14.8 15.6 16.5 15.0 
Pentane and others......... 0.8 0.5 0.7 0.4 
Percent conversion......... 47.6 56.9 70.8 85.6 
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then rearranged into C,H, molecules. Under these 
conditions the other split hydrogen atoms could not 
enter into reaction so that instead of = CH, mole- 
cules, acetylene was formed. The writer has studied 
the pyrolysis of n-butane at the normal atmosphere 
and at 600° and 650° C. Table 2 gives the results of 
these investigations. 

Table 2 shows that the maximum ethylene concen- 
tration found was 18.9 percent at 650° C., and normal 
atmosphere at a contact time of 30 seconds. The 
maximum propylene concentration was 16.5 percent 
at 650° C., normal atmosphere and contact time of 15 
seconds. Under the conditions of the first case 15 per- 
cent of propylene was obtained. But comparing the 
results of the pyrolysis at 650° C. and 30 seconds of 
contact time with that of the same temperature but 
15 seconds of contact time, it will be seen that a 
higher yield of ethylene and propylene was estab- 
lished where 650° C. and 15 seconds of contact time 
was used. Under these conditions 70.8 percent of 
n-butane charged reacted, and 45.2 percent of the re- 
acted n-butane was charged into ethylene and propy- 
lene. With the increase of pressure the yield in- 
creases, but these reactions cannot be guided in a 
predetermined direction. Further, it would be impos- 
sible to convert all the amounts of n-butanes into 
= CH, molecules and hydrogen atoms, according to 
the equation C,H,, ~ 2H + 4=—CH,, without use of 
a proper catalyst. 

From the above it appears that the catalyst is the 
most important factor because it is able to determine 
the direction and velocity of all intermediary states of 
chemical reactions. In other words, the catalyst 
chooses and guides the direction of one of the multi- 
tude of ways which are open to each reaction. For 
example, catalytic nickel is able to convert so-called 
water gas (a mixture of carbon monoxide and hydro- 
gen) into methane and water. Under the same condi- 
tions, a mixture of oxide of zinc and sesquioxide of 
chromium guide the route of the reactions in such a 
manner that water gas will be converted into methyl 
alcohol. Also, certain active combinations of cobalt 
are able to convert water gas under the same condi- 
tions into petroleum-like hydrocarbons. 


In our case the paraffinic hydrocarbons such as 
methane, ethane, propane, and butane can be guided 
in different directions. With the aid of proper cata- 
lysts, hydrocarbons can be produced with different 
molecular weights and different groups. With the 
aid of the dehydrogenation catalysts, that is catalysts 
being able to convert carbon atoms into the state of 
two active linkages, decomposition to the correspond- 
ing olefins and hydrogen can be effected. With the 
aid of hydrogenation catalysts, that is catalysts being 
able to reactivate the remaining two latent valences 
of the carbon, corresponding paraffins can be ob- 
tained. Other catalysts are able to cause the so-called 
alkylation, that is the juncture of formed paraffins 
and olefins, when they are in “statu nascendi.” 

Of course, the size of the molecular weight of hy- 
drocarbons depend upon the polymerization catalysts. 
There are catalysts which are able to cause polymer- 
ization of gaseous hydrocarbons into the gasoline-like 
compounds, but they are also catalysts which can 
polymerize the same gaseous compounds into the 
higher molecular hydrocarbons of lubricating prop- 
erties. But the above mentioned type of catalysts are 
the chief catalytic guides. There are also a multitude 
of other unknown intermediary reactions which lead 
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to the formation of certain unknown higher molecular 
compounds which causes different chemical influences 
on the liquid hydrocarbons during long standing. 
There are also other unknown reactions which cause 
during pyrolysis, a formation of different very small 
amounts of unknown compounds which are able to 
cause different catalytic processes after the ending 
of pyrolysis. 

It can be seen, therefore, that the pyrolysis process 
is subjected to such a great deal of intermediary re- 
actions, that the known catalysts are not able to guide 
all these reactions which derivate from the inter- 
mediary states. These difficulties cause us to regulate 
the chief reactions in such manner that the maximum 
of desired products is obtained. In the present case 
we have to guide two chief reactions, namely, the 
formation of a maximum of =CH, molecules, and 
the formation of a maximum of gaseous hydrocarbon 
mixtures which can be polymerized into desired liquid 
hydrocarbons. 

It is seen that ethylene may be regarded as the 
basic hydrocarbon, since it shows the simplest 
polymerization product of two —=CH, molecules. The 
nature of its thermal reactions gives the key to the 
formation of different polymerization products. By a 
consideration of six types of possible end reactions 
of the = CH, such as, dehydrogenation and polymer- 
ization into ethylene, hydrogenation into ethane, 
scission of one carbon bond, scission of the double 
bond, dehydrogenation into acetylene and the cycli- 
zation into cyclic compounds, the reaction products 
may be accounted for. 


Now consider the possible pyrolysis processes of 
natural gas, the gas containing mainly methane, and 
in smaller amounts ethane and propane,As mentioned 
earlier, methane contains the carbon with four active 
linkages, while ethane and propane present a combi- 
nation of the carbon with two active linkages and four 
active valences. This indicates that the mixture of 
these hydrocarbons react in quite different manner 
than those separately submitted to pyrolysis. The 
reason for this is that each of these hydrocarbons 
requires other thermodynamic factors, so that instead 
of the expected products quite other combinations 
are obtained. 

For this reason this problem becomes more compli- 
cated in the pyrolysis of a mixture of gaseous hydro- 
carbons. The refiner who has natural gas available is 
interested in the yields of such a mixture, which will 
secure the polymerization of proper liquid hydro- 
carbons. However, the hydrocarbons, methane and 
ethane, when submitted to an unorganized pyrolysis 
do not lead to favorably polymerizable hydrocarbons. 
But when the pyrolysis of these hydrocarbons is 
carried out with the aid of a desirable catalyst, the 
end reaction will yield desirable gaseous hydrocar- 
bons, such as ethylene, propylene, butylene, propane, 
and butanes, their proportions obtained depending 
upon the other factors, as temperature, pressure, and 
contact time. 

Of course, the pyrolysis of methane and ethane 
must be first guided in the direction of formation a 
maximum of =CH, molecules, that is a dehydro- 
genation catalyst must be used in the first phase. The 
second phase can be directed in such manner that 
either a pure polymerization of == CH, molecules or 
a simultaneous hydrogenation of the polymerized 
= CH, molecules occur, these results being also de- 
pendent upon the type of catalyst. In the first in- 
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stance the rearranged hydrocarbons obtained must 
contain in majority ethylene and propylene, these 
leading during the polymerization process to the for- 
mation of cyclic compounds. In the second case 
natural gas will be converted in majority into propane 
and butanes, these being able to cause the so-called 
alkylation of saturates and unsaturates leading to the 
formation of hydrocarbons with straight chains. Both 
the first and the second end reaction is stipulated by 
the formation of ethylene molecules. 

As mentioned earlier each of these end reactions 
require different types of catalyst, the difference in 
them lying in the different kind of hydrogen activa- 
tion; in the first course of the process the catalyst, 
presenting the elements of the iron and platinum 
groups, possess dehydrocatalytic properties, caused 
by the ionization in the metallic solution forming 
positive ions, probably protons; in the second course 
of the process of the hydrocatalytic metals, presenting 
elements of the alkali group of large atom volumes 
and metals of alkaline earths, the activation of hy- 
drogen occurs by addition of electrons. 

However, in the pyrolysis process the main purpose 
would be the formation of the labil carbon com- 
pounds with two latent bonds, which under proper 
conditions can be reactivated. These can be obtained 
by two methods: (1) conversion of natural gas into 
carbon monoxide and hydrogen by means of water 
steam; (2) conversion of natural gas into the labil 
= CH, molecules, and hydrogen. These two synthesis 
gases, == CO molecules, and == CH, molecules show 
the same thermodynamic and chemical properties but 
they differ entirely in their durability, the first being 
able to exist in free state, the second being only a 
minute time in its labile state. 

To understand the formation and existence of the 
= CH, molecules, first consider the conversion of 
natural gas into the so-called water gas. As is known, 
methane when heated to a high temperature is split 
into hydrogen and carbon with four active linkages, 
this being settled out in the form of lamp-black. In 
the case where water steam is added at a higher tem- 
perature, certain amounts of ==-CO molecules and 
hydrogen will be obtained. The high temperature to 
which the reactants must be heated and the endo- 
thermicity of the conversion reaction require large 
quantities of heat. Plants in France and Germany 
employing the process for the conversion of methane 
into water gas, produce this heat by intermittently 
burning a part of the gas in the reaction chamber, 
which is filled with refractory material. Since the 
gas-steam mixture is heated only to 1200° C. and no 
catalyst is used, methane decomposition is incom- 
plete. Employment of proper catalysts in the inter- 
mittent process makes it possible to obtain complete 
conversion of methane at temperatures low enough to 
permit the use of commonly available refractory ma- 
terials.An other words, a proper catalyst is able to 
cause the formation of a carbon with two active link- 
ages, under a lower temperature. To carry out this 
process without use of a catalyst, a very high tem- 
perature is necessary, but these conditions lead to 
unfavorable results since a great number of carbon is 
settled as lampblack. The reason for this is the un- 
organized pyrolysis, which leads the reactions to go 
without “guard.” 


In the case where a catalyst is used, the other com- 
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ponents of the natural gas, as ethane and propane, 
will split into methane, which will be split instantly 
and converted into == CO Molecules. As a catalyst 
for this purpose, nickel salts can be used, these being 
able to convert all aiuasishen of natural gas into = CO 
molecules. A natural gas with a content of 89 percent 
methane will be conyerted into 24 percent carbon 
monoxide and 65 percent hydrogen. The quantity of 
steam used amounts to 1.9 volumes per volume of 
natural gas supplied for conversion. This is almost 
double the requirement for complete reaction to yield 
carbon monoxide and hydrogen. The temperature in 
the reaction chamber at beginning of conversion 
period should be 1350° C., at the middle of reaction 
chamber 900° C., and at the end of this chamber, 
1250° C. To convert all methane into active = CO 
molecules the conversion period should be short. It 
can be seen from the above that methane can be con- 
verted into a state where it can be polymerized into 
desired hydrocarbons. 


Now consider the second possibility of converting 
natural gas into a charging stock gas which can be 
polymerized under proper conditions into different 
hydrocarbons. Methane can be converted into three 
types of charging stock for further polymerization: 
(1) olefins with the main part of ethylene; (2) paraf- 
fins with the main part of propane-butane; (3) a mix- 
ture of olefins and paraffins. Of course, different con- 
ditions and different catalysts should be used for the 
formation of each sort. To split the carbon from 
methane and transform it into a state of two active 
linkages the same catalyst should be used in all three 
cases. However, the further re-arrangement reactions 
require different types of catalysts. To obtain olefins, 
a catalyst should be used which is able to keep in the 
labil state, the == CH, molecules a longer time, that 
is, a catalyst with dehydrocatalytic properties must 
be used in this instance. To produce a mixture of 
propane and butane a catalyst should be used which 
is unable to keep the == CH, molecules in a longer 
time during the reaction process, that is a catalyst 
with hydrocatalytic properties should be used. This 
behavior causes the addition of hydrogen atoms lead- 
ing to the formation of saturated hydrocarbons. In the 
third case when a mixture of olefins and paraffins 
should be formed, a mixture of hydrocatalytic and 
dehydrocatalytic catalysts should be employed, the 
yield of the hydrocarbons being dependent upon the 
proportion of the catalyst used in this process. 


“Tn other words, to obtain olefins, metals or salts 
of nickel, cobalt, iron, etc., should be used. To obtain 
paraffins, elements of the alkali group of large atom 
volumes, or metals of the alkaline earths must be 
used. In the third case a proportional mixture of 
these types causes the formation of olefins and paraf- 
fins. Of course, without use of proper temperatures 
and pressures it would be impossible to cause the re- 
arrangement of hydrocarbons because these factors 
aid the breaking of the charging stock, while the 
catalysts guide the direction of reactions. This does 
not mean that the present science does not see other 
possibilities. On the contrary, the processes occurring 
in nature, show that re-arrangements of hydrocarbons 
could be carried out without use of high temperatures 
and pressures, when using proper catalysts under 
room temperature. For example, the formation of 
carbohydrates from carbon oxide of the air by means 
of chlorophylle catalysts of the plants, as well as 
other organic re-arrangements show that we have to 
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make many steps in the development of hydrocarbon 
rearrangements. 

However, this problem has to go a long way, but 
first we must direct our investigations in the possible 
decrease of the process temperatures. The writer has 
found that by using proper catalysts the temperature 
can be decreased to 380° C. The following catalysts 
have been found for this purpose: 


(1) A mixture of a skeleton of nickel and cobalt 
impregnated with nickelic oxide is used for formation 
olefins, as ethylene and propylene. 

(2) A mixture of aluminum chloride, sodium borate 
and aluminum oxide is used for the formation of 
paraffins. 

(3) A mixture of the above catalysts is used for the 
formation of paraffinic and olefinic gaseous hydro- 
carbons. 


With the aid of these catalysts the writer obtained 
the maximum yield as shown in Table 3. 





TABLE 3 





Type of catalyst 1 2 3 
Percent Percent Percent 
NM cian ba Us cpde weeks s oak pee 32.5 6.5 10.5 
NS hen A Unis ce hominee Ce meagan ayy 6.5 43.8 22.5 
INE? 53 on pias Shik s nics awa dee be ee 25.5 5.2 14.5 
8 NSIS ALA Seay we Pemegee oe tr 10.2 34.5 25.0 
EE ee nso aba ok bd wie be owen 18.5 8.1 23.5 
eee MRED bc oss i civ se ceue 21 0.7 1.5 
I as 5 il d ade sw hb eciow 95.3 98.8 97.5 





Viewing the results of different processes of 
pyrolysis, it can be seen that either stable = CO com- 
pounds or three sorts of hydrocarbon gas can be pro- 
duced for further polymerization into liquid or solid 


hydrocarbons. 
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Cold Acid Treatment 


(Continued from page 114) 


absorbing heat of reaction between acid and oil as 
it is generated. The refrigerating contactor utilizes 
the principle of high velocity to maintain efficient 
transfer rates between liquid and vaporizing am- 
monia, and oil-acid mixtures. A major portion of the 
heat is absorbed in this manner. Spray-type shell 
and coil chillers have been installed in order to pro- 
vide the additional cooling required. 

In order to provide complete flexibility as to 
throughput and acid rate, multiple compressors have 
been used so that any fraction of the refrigerating 
equipment may be used at any one time. The maxi- 
mum temperature to which the chemical reaction is 
allowed to proceed is automatically controlled by the 
latest type of recording temperature controller, func- 
tioning on the ammonia suction lines. The control 
valves regulate the suction pressures at which the 
ammonia compressors operate. Temperatures of 
+0.5° are easily and continuously maintained in all 
three stages. It is only necessary to change the set- 
ting of the temperature controller to vary the tem- 
peratures of the three stages of the treating plant as 
desired. The application of refrigeration in this man- 
ner, after taking full advantage of the possibilities 
of efficient heat exchange, reduces the installation 
cost to a minimum and the operating cost to a small 
fraction of the total treating expense. 

Accurate and automatic control of temperature 
makes possible maximum realization of the econo- 
mies of controlled temperature treating. 

In general, the design of the refrigerating equip- 
ment naturally varies widely with the particular con- 
ditions which are selected as the optimum for any 
treating operation. 


DISPERSION AND CONTACT TIME 


Dispersion of acid or acid sludge in the naphtha to 
be treated, as required for satisfactory results, is 


provided in the contactor mentioned above. Control 


of degree of dispersion is had by the possible varia- 
tion of the mixing effect within the contactor. The 
time factor has been set by the volumetric capacity 


120 


of the contactors used. Obviously, for any controlled- 
temperature treating plant it is always easily pos- 
sible to apply the degree of dispersion and time of 
contact best suited to the problem in hand. 


SEPARATION 


The conditions for which the plant shown in Fig- 
ure 5 was designed indicated the desirability of using 
centrifuges for rapid separation of the treated naph- 
tha from acid sludge. The plant has therefore been 
equipped with high-capacity, totally-enclosed, direct- 
motor-driven centrifuge equipment. As has been 
previously stated, the separating means to be used in 
any particular case, that is, settlers or centrifuges, 
depends entirely on the nature of the treating prob- 
lem. Figure 6 shows the settler type plant. 


OTHER FEATURES 


These plants have been equipped throughout with 
the latest type of automatic control instruments, 
among the most important of which are the record- 
ing rate-of-flow controllers which make possible con- 
tinuous, constant flow of acid and caustic soda to 
the system. In these plants, it is therefore possible 
to vary the chemical treating rates widely by a mere 
adjustment of the automatic instruments. Satisfac- 
tory and adequate chemical control in all cases on 
any plant makes possible economies which cannot 
otherwise be realized. 

Vertical centrifugal pumps of special design have 
been provided as the most suitable for the pumping 
of liquid ammonia, treated naphtha, and acid sludge. 

After acid treatment and before neutralization, the 
naphtha is thoroughly water washed in a two-step 
contacting and separating system constructed entire- 
ly of acid-proof bronze. 

In order to utilize to a maximum the neutralizing 
agents employed, and to avoid emulsions, a non-re- 
frigerating high-dispersion contactor has been pro- 
vided. 
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Maintaining Prime Mover 


Crank Shaft 


HE backbone of every internal combustion, at 

least so far as the moving parts are concerned, 
is the crankshaft, which usually receives less expert 
attention and intelligent care than any other portion 
of the engine. 


Some idea of the work which must be performed 
during one running year by the shaft in a typical 
4-cylinder engine, turning over only 300 revolutions 
per minute, may be obtained by multiplying together 
the factors which give the number of simple pressure 
effects which the crankshaft must resist during the 
year. In round numbers, and including only loadings 
directly related to the pistons’ reciprocating motion, 
the shaft must resist 2%4 billion reversals of stress. 
Since breakdown of even high alloy steels, metal- 
lurgically compounded to provide resistance to flex- 
ure, occurs on the testing machine long before the 
number of stress reversals approaches the figure 
cited for a (usually) mild steel crankshaft in ordi- 
nary service, it is plainly evident that if these 
stresses are allowed, through shaft misalignment or 
other causes, to encroach upon or exceed the elastic 
limit of the steel, it is only a short time before 
failure is inevitable. Since crankshaft failure usu- 
ally entails wrecking of the engine, such an “acci- 
dent” is serious, especially in the petroleum in- 
dustry, where 24-hour service is rarely adequate to 
get the job done. 


Unfortunately for the motive power, the average 
engineer, who may possess a fair knowledge of the 
ultimate strength of small sections of steel, loses 
sight of these factors when considering a crankshaft, 
which may be four, five, six or more inches in diam- 
eter, this very matter of size blinding him to the 
realization that even such a shaft must be flexible to 
perform its work, 


MUST BE ALIGNED 


If a crankshaft be maintained so that, if extended, 
rotating center lines or axes of all main bearings are 
segments of the same straight line, the shaft is called 
upon to carry only rotative and pressure loads in 
torque and compression; but if the shaft be allowed 
to wear out of line, or is maladjusted in this condi- 
tion, to the necessary stresses must be added the de- 
structive flexure stress with its attendant ultimate 
change in grain size of the steel and the inevitable 
failure. 

For many engineers, when checking over a crank- 
shaft, it is sufficient to tighten the lower or wedge 
half of the bearing so the shaft is brought into con- 
tact with the upper half of the bearing, afterward 
giving a clearance which may or may not be uniform 
throughout the engine. This habit of using the upper 
bearing halves as check points is apt to lead to se- 
rious trouble, for—popular belief to the contrary— 
either the idea that wear of the upper bearings is 
negligible, nor the equally erroneous conviction that 
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and Bearings 


any wear occurring is uniform at all bearings is sup- 
ported by tests or accurate measurement. 

The bearing nearest the flywheel, usually also the 
one nearest the load, or through which all engine 
torque is transmitted to the driven member, is fre- 
quently found to have worn 100 percent more than 
the intermediate bearings. And, when flywheel is on 
one end of the shaft and flexible coupling on the 
other, instead of this excessive wear being halved, 
it is found to be increased on both end bearings; this 
being traceable to the fact that power impulses are 
impressed on the flywheel as well as on the load 
ends, and then recommunicated to the shaft by the 
rotating mass of the flywheel as the shaft speed 
tends to lag or fall behind in the intervals between 
power impulses. 


No engineer would deliberately set the main bear- 
ings on an engine under his charge to introduce a 
misalignment of 0.030 inch, and, if asked, probably 
would insist that such a distortion or bending of the 
main shaft would render it so hard to turn that the 
trouble must be instantly apparent at the jackbar 
used for spotting the unit. On the contrary, a unit 
deliberately so set up was found to require an added 
pressure on the end of the 64-inch jackbar of only 
5 pounds to rotate the shaft slowly through a com- 
plete revolution—though this amount of distortion 
would seriously stress the steel at each crank offset 
and on either side of the crank pin. 


AN EASY ALIGNMENT TEST 


A quick and easily interpreted test for misalign- 
ment of main bearings may be made by calipering, 
with an inside micrometer, the perpendicular dis- 
tance between two spots on opposite sides of a crank 
throw as the shaft is slowly turned and checked 
through an entire revolution. If the adjacent main 
bearings are in line, the measured distance will not 
vary as the engine is barred over, but if the axes of 
the two mains do not lie in the same straight line, 
these two spots used for measurement will: be 
brought closer together or separated, as the angle 
formed by the centers of the portions of shaft con- 
fined between the outer edges of the two bearings 
is less than or exceeds 180 degrees. The most advan- 
tageous spot for this measurement is well out along 
the throws, and as near to one side as can be checked 
carefully, as the distance from the turning or rotative 
center magnifies the effect of the variation, and thus 
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decreases the likelihood of error. (See Figure 1.) 


SETTING PIN OF LITTLE VALUE 


The usual tram or setting pin furnished by the 
engine builder is of little value in checking bearings 
on an engine which has upwards of 10,000 service 
hours to its credit, and none unless care is taken to 
check all bearings in like relation to the throw of the 
adjoining cranks, This is because each power impulse 
springs the shaft slightly and compresses the bear- 
ing metal so that the wear is not comparable to the 
enlarging of the original bearing circle nor the 
abrading away of a uniform layer of crankshaft or 
bearing. 

Although the change from original true shaft 
circle is slight, operating wear tends to form a three- 
lobed cam, with greatest wear occurring on the sec- 
tion under maximum pressure during the power 
stroke, a similar though slightly less pronounced 
area to mark the compression stroke, and a third and 
still slighter deviation from true circularity where 
the sweep of the rod is greatest—at the bottom or 
outward end of the stroke. This departure from true 
dimension, though slight, is enough to throw off the 
tram method of alignment if all bearings be checked 
with the shaft stationary in any one position; being 
greater, through overlapping of impulses, if adjacent 
throws be at 180 degrees than if they be on quarters 
or at 120 degrees—provided in these latter cases that 
accurate and adequate counterbalancing be included 
in the engine design. 

Where a general overhaul is given an engine, or if 
the crankshaft be suspected of being out of line, re- 
placement of the tram with a micrometer enables 
the amount of error to be accurately determined. 
Before judging the shaft, however, the tram points 
incorporated in the engine by its manufacturer must 
be checked. Frequently, these small tapered pins or 
other reference marks are struck by the connecting 
rod when pulling a piston, one such blow having 
shortened one pin by 0.045 inch without being’ no- 
ticeable to the eye, and having been caught only be- 
cause the tram points had been micrometer checked 
against the shaft shortly before and the apparently 
harmless blow of rod against pin noted by the 
engineer. 


_The tram points compared by straight edge and 
either aligned in one plane or their deviation—in 
thousandths of an inch—noted for use in correcting 


TABLE 1 


Vertical Clearance Given Bearing Per Flat of Adjusting Bolt 
Head in Thousandths of an Inch 














THREADS PER INCH 

Bearing 4 5 6 8 

Wedge Bolt Head Bolt Head Bolt Head Bolt Head 

Andie 

Degrees Sq. Hex. Sq. Hex. Sq. Hex. Sq. Hex. 
ee ee 8.79 5.86 7.19 4.68 5.65 3.75 4.38 2.92 
_ ee 11.10 7.35 8.82 5.87 7.09 4.71 5.50 3.67 
ee 13.86 9.24 | 11.08 7.38 8.91 5.93 6.92 4.61 
TET 16.74 | 11.17 13.40 8.92 10.77 7.16 8.36 5.57 





























micrometer readings, the shaft should be set up 
tightly against its upper bearings, and then slack- 
ened just enough to permit it to be turned with the 
jackbar and at least three readings per bearing taken 
with the micrometer during each revolution of the 
shaft. When carefully carried out, this work will 
prove one or more of the main bearing top halves to 
be high or low, and the divergent one should be 
brought to the predetermined data level before work 
on or any loosening of bolts is begun on another 
bearing. 

The almost universal rule for adjusting main bear- 
ings involves tightening the movable portion on its 
wedge with the adjusting bolt, and then providing 
clearance by backing off on the bolt an amount meas- 
ured by turning the head the arc measured by one 
flat. This rule-of-thumb is about as accurate as spec- 
ifying a length as being that of “one shoe,” and is 
responsible for more noisy bearings than any other 
one item in engine maintenance. The amount of ver- 
tical clearance thus obtained with adjusting screws 
of varying pitches, and over some of the more com- 
mon wedge angles incorporated in their product by 
engine manufacturers is given in Table 1. 

Checking the spread of values in the above table, 
it is readily apparent that an engineer has perhaps 
one chance in ten of attaining the clearance he deems 
desirable in his main bearings, if he adheres to the 
common rule. Where factory or designed clearance 
value is not known, and the pitch of adjusting screw 
and angle of bearing wedge are unknown and can not 
be determined by measurement, these values should 
be obtained direct from the manufacturer and the 
exact portion of one revolution of the adjusting screw 
calculated. 

From the table values of the standard “flat” for 
threads other than those given may be interpolated 








FIGURE 1 
Typical Crank Throw 
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directly. For instance, it is noted that eight threads 
per inch gives half as much bearing clearance per 
flat as does a four. Likewise, ten threads per inch on 
the adjusting screw would give half the clearance 
shown for the five-thread bolt. 

Where the angle of the wedge is not as shown in 
the table, the exact amount of lift per flat may be 
calculated from the trigonometric formula: 

x == y tan A, where x is the desired clearance, y is 
the amount of travel, usually expressed in thou- 
sandths of an inch, obtained by turning the given 
screw through one flat of the bolt head, and tan A 
is the tangent of the wedge angle, obtainable from 
any book of trigonometric functions. 

Even the figure so obtained is apt to be of little 
value if a uniform method of tightening the bearings 
is not followed, or if the shaft is not centered endwise 
in its bearings before measurements are taken. 


MUST DISTRIBUTE PLAY EVENLY 

Since a slight amount of end play is imperative on 
all shafts, to provide for expansion as the unit warms 
up in operation, this play must be evenly divided be- 
tween the adjoining cheeks of crank throws and the 
two adjustable end bearing halves. Frequently, if an 
engine is not accurately installed, the play in its 
crankshaft will all tend to work one way—usually 
toward the flywheel unless there is a pronounced 
slope in the other direction. To provide a check 
against this effect, the longitudinal shaft location 
should be checked with reference mark or dimension 
against some fixed and non-wearing point and then 
po tat adjustments later made to this stand- 
ard. 

The slight end play necessary allows both rod and 
main bearings to work laterally and thus tend to 
wear more in the center than at the ends. Though the 
deformation is usually slight, it approaches the geo- 
metrical figure known as a rolling hyperboloid in 
form, and is great enough to introduce error if an 
attempt is made to adjust the bearing when all play 
is crowded to one side. In such a case, once the 
engine is put back into service, this false adjustment 
works back to normal running position, with the 
result that the bearings pound, rattle and roar even 
when flooded with lubricant. 


LUBRICATING OIL SYSTEMS 

Although some Diesel station chiefs boast of keep- 
ing lubricating oil in continuous service for periods 
of two to ten years—through daily centrifuging and 
the addition of whatever make-up oil is required to 
maintain volume—careful tests’ by leading lubricant 
manufacturers, engineering schools and _ testing 
laboratories all indicate that the oil, although appar- 
ently as clear and otherwise desirable as when 
bought, does lose some of its qualities in use, and 
should be discarded entirely and replaced with new 
at intervals varying with service, age and mechanical 
condition of engine. 

One large pipe line station centrifuging the oil 
keeps separate stocks for each engine it operates 
transferring for pump and incidental use all re- 
claimed oil assigned to any one unit at the time it 
undergoes its annual overhaul. Another, adhering 
somewhat to this schedule, runs the engine for one 





FIGURE 2 
Twin gauges keep accurate tab on pressures of oil entering 
and leaving filter unit. Color visibility discs (painted circle 
center left) aid inspection. ‘ 
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week after overhaul with reclaimed oil, then drains 
it off and refills entirely with new, fresh stock. The 
reason, as put forward by the chief engineer, being 
that no matter how thorough the cleansing of the 
crankcase, there is sure to be a certain amount of 
carbon and sludge loosened but not removed during 
the overhaul operations, which is freed and washed 
to the sump during the first few hours of running 
after the initial start-up. 

Close control of the quality of oil being pumped 
by the engine lubricating system pays dividends in 
longer runs between bearing adjustments, while 
the thorough removal of carbon and metallic par- 
ticles from the stream of oil circulated through the 
bearings and splashed or thrown on the cylinder 
walls adds months to the useful life of rings, pistons 
and liners. Where an outside type of oil filter is 
used, the purchase and installation of an additional 
pressure gauge will give a direct indication of the 
condition of the filtering medium, and advise its 
changing when other factors might not accurately 
reflect its pollution. 
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TWO GAUGES AN ADVANTAGE 


With the two gauges in the line carrying the lubri- 
cant from the crankcase pump through the filter and 
into the sight feeds controlling the amount fed each 
main bearing, one gauge marking the pressure put 
up by the pump—and being on the entering side of 
the filter filler—the second installed just ahead of 
the first of the sight feeds, the differential or drop in 
pressures indicated by the two gauges is directly 
influenced by the density of the filtering material; 
or, in other words, it is a measure of the amount of 
clogging done by carbon and metallic particles re- 
moved from the oil and held in the interstices of 
the filter. 

By noting gauge readings as a new filter element 
is put in service, and checking the readings of the 
two gauges, as shown in Figure 2, the engineer not 
only has a direct indicator of filter resistance, but 
can also tell instantly if the pump by-pass valve is 
functioning properly, and also when a sight feed 
needle clogs, even though the glass itself be clouded 
or other conditions make it difficult to observe the 
stream of oil flowing through the line. Occasional 
exchange of gauges, putting the one formerly on 
delivery on the influx and vice versa, affords a 
quick check on gauge accuracy. 


IMPROVING SIGHT FEED VISIBILITY 


It is well known that the proper lubrication of 
main bearings is probably the most important care 
and maintenance item in the operation of engines, 
which cannot be expected to continue in service un- 
less receiving sufficient lubricant. Sight feeds are 
the most common means of ma‘ntaining close check 
upon and controlling the volume of oil flowing to 
the bearings. Frequent inspection of the sight feeds 
is a habit with a good engine attendant, as he may 
be able to forestall much trouble and repair work. 

Since so much dependence is placed upon the 
sight feeds it is urged that they be arranged so that 
the condition and amount of oil stream may be as- 
certained easily and instantly. It has been shown 
that improvement of lighting facilities in the vi- 
cinity of sight feeds will repay in better engine per- 
formance for any small expenditure necessary. 

Against the dark green background of the engine 
bases, oilers in one main pipe line pump station 
found it difficult to maintain a close check on the 
oil flowing through the sight feeds set into the lines 
carrying the lubricant to the engine main bearings. 
At times the flow would be greater than the ca- 
pacity of the run-off line, and, consequently, the 
glass would fill with oil and soon cloud over on the 
inside with a thin opaque film that rendered the oil 
flow invisible. At other times, the flow would be 
partially cut off. In either case, the oil color and that 
of the engine base being so nearly the same, it was 
extremely difficult to discover the condition im- 
mediately. 

Confronted with this situation, engineers of the 
company decided something should be done to im- 
prove the lighting of the sight feeds so the condi- 
tion could be discovered at once and without re- 
quiring close inspection. They realized this would 
no doubt result in longer and better engine per- 
formance. 

To improve the lighting of the sight feeds, a four- 
inch round spot was painted on the engine base 
directly behind each sight glass. Standard aluminum 





paint was used, and which, naturally, provided a 
background of contrasting color that increased 
greatly the visibility of each oil feed, and thereby 


permitted ascertainment of the condition and 
amount of the oil stream instantly and easily. 

The row of carefully aligned silver-hued round 
spots, together with the gleaming brass of the 
sight feed fittings, combined to set off the other- 
wise sombre and blending color of the power units 
and oil, and no difficulty has been experienced in 
keeping a close check on the volume of flow. 

As with lighter and higher-speed engines, much of 
the shaft wear is sustained when the unit is started 
up after a shut-down of duration sufficient to allow 
most of the lubricant to drain from the bearings. 

If, to this loss of lubricant through draining off, be 
added a sluggish flow on starting up, due to cold oil 
in the engine sump and pump system, in a very short 
time damage exceeding the normal wear of several 
thousand operating hours may be sustained by shaft 
and main bearings—as by other moving parts of the 
engine, of course. 

Recognizing this source of trouble after a stand-by 
unit, on the line only when others were down for 
overhaul or repair, showed bearing wear more than 
double that of other similar units with five to eight 
times the number of running hours, one company 
operating a number of main line stations initiated the 
practice of unbolting and opening enough of the 
crankcase inspection doors to allow all bearings to be 
flooded with oil just before the unit was started. 

Under this plan the rattling and general indica- 
tions of engine looseness, so audible at starting, were 
practically all silenced; the drawback to the plan 
being the delay and extra work incident to opening 
the doors and applying the lubricant manually. 


A STARTING OILING SYSTEM 


Since the engines were all air-started, the means 
shown in Figure 3 was adapted to replace the man 
with the wrench and the oil can. A %-in galvanized 
pipe was laid inside the engine base, being strung 
through the drainage gaps provided under the main 
bearing pedestals. One end was connected through a 
needle valve to an extension from the air starting 
line, the other end plugged. 

To come abreast of each bearing pedestal was 
welded a short plug, drilled with a 1/32-inch hole ex- 
tending into the pipe and having forced over it a %4-inch 
copper tube extending up to and curving over to di- 
rect flow into the oil aperture of the upper bearing 
half. Some half inch above the top of the drilled plug 
four 5/32-inch holes were drilled through the tubing. 

When starting air, admitted by the main starting 
valve, entered the %-inch air main buried below the 
oil in the sump, it emerged through the small bores 
in the plugs, acting as ejector to carry with it a 
stream of oil through the tubing and into the open 
top to flood the bearing. Due to the force of flow, it 
was necessary to anchor these flow pipes to the bear- 
ing halves, as otherwise they would tend either to 
straighten and miss their target, or bend directly 
backward in line with the crook, with equally unsatis- 
factory results. 

Plugs similar to those carrying the bearing oil 
ejectors were set in the line, on a line with one side 
of the rod bearing. These bare plugs, without flow 
tubes, would also release high-pressure air in a fine 
stream that, passing through the oil around it, would 
carry a stream of it against the bearing, spraying it 
liberally and also covering exposed pistons, cylinder 
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walls and all other working parts before the same air 
pressure could build up in the cylinder and exert force 
enough on the piston head to begin the initial stroke. 


As this starting oiling system was connected to 
the air line beyond the main starting control valve, 
air was in the lines only while the starting air was 
being admitted to the cylinders, and there was no 
chance of the system being left in operation to cause 
wastage of oil or to build up excessive crankcase 
pressures. The slight and temporary pressure result- 
ing from the air used to carry oil to the engine upon 
starting was easily cared for by the usual crankcase 
breather, and no increase in oil consumption noted 
after installation. 


A 60 PERCENT BEARING WEAR REDUCTION 


Wear of crankshaft main bearings can easily be cut 
down 60 percent, or more, if some means be provided 
for excluding carbon from the apertures usually pro- 
vided atop the upper bearing halves for admitting 
flow from the pressure lubricating system and also 
for draining into the bearing such oil as drips upon 
its upper surface. As the carbon from inside a piston 
head is usually hard, it is far from a desirable ma- 
terial to introduce into a main bearing along with oil, 
but many such bearings, when being overhauled, 
have been found with the oil apertures clogged with 
carbon and sludge, and a pronounced ring scored 
entirely around the shaft through the abrasive ef- 
fect of the carbon in the aperture. 


Disks of fluffy felt, cut slightly larger than the 
diameter of the oil opening, may easily be placed 
under the street ell or other fitting connecting to the 
lube system, and once oil soaked will provide satis- 
factory lubrication of the bearing. If felt is not avail- 
able, a small amount of good wool waste may be 
lightly packed into the bore and it, too, will insure 


lubrication. Either: felt.or waste will catch the gritty, 
hard carbon, and permit its removal at times of in- 
spection or overhaul. Though far from as effective as 
the air start-up oiling system outlined, the felt or 
waste packed in the bearing aperture will hold some 
oil and provide a degree of lubrication as soon as the 
shaft begins to turn below it. 


FREQUENT BEARINGS ADJUSTMENT HELPS 


Frequent adjustment of main shaft bearings, made 
before the wear has progressed to the point where it 
is audible as hollow thumping or pounding, will add 
years to the useful life of both shaft and bearings 
and by suppressing at the source vibrations which 
otherwise would rack the engine, will greatly reduce 
other repair work. 

Rebabbitting of a main bearing, save in cases where 
absolutely unavoidable, is apt to prove unsatisfactory. 
A cheaper and more satisfactory repair when a bear- 
ing has outlived its usefulness is to replace it with a 
new one from the engine builder as he carries in stock 
bearing metals designed and suited for his engine, 
and which he, in turn, has used as guide in figuring 
such details as bearing pressures, oil clearances and 
the like. With the small initial outlay involved, the 
carrying of at least a pair of main bearings—upper 
and lower halves—is the cheapest kind of insurance 
against long delay in case of bearing failure; and 
delays, in crude oil handling, mean heavy loss in op- 
erating revenue. 

Similarly, in those rare*instances where a crank- 
shaft is damaged seriously, it should be sent to the 
engine builder for test and either reconditioning or 
replacement. Any attempt to turn down or refinish 
the throws or mains is apt to introduce misalign- 
ments which in a short time will cause fracture or 
breakage of the shaft and incur risk of complete 
engine wrecking. 














FIGURE 3 


Fittings for air-pressure oiling at start- 
up. Throw bearings are oiled without 
tube “T,” the short nipple “J” directing 
air stream through oil and carrying same 
to gap between rod end and shaft. 


LEGEND 


O — Oil level in engine sump. 

B — Inside surface of engine base. 
M — Air main. 

J— Bore hole through nipple. 

A — Orifices for oil flow. 

"— Tubing to top of main bearing. 
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Concrete Pit and Floor 


N the plant yard one minute, checking stock tanks, 

regulating gates or juggling a manifold; the next 
minute all but sprinting down the long line of en- 
gines and compressors; always on the move, the feet 
of the operators in a natural gasoline plant put the 
floor covering through a severe and unrelenting test. 

Bare concrete, due to the readiness with which the 
surface absorbs and then gradually gives back oil 
spilled on it, makes such a plant floor difficult to 
keep clean; while the fine dust scuffed from it min- 
gles with the grit brought in on operators’ shoes to 
find its way into bearings, sift into air intakes and 
cut out pistons and valves. 

In the larger plants some type of finished or 
treated floor is generally found, the surface of the 
concrete being protected either with one of the 
widely used cement paints or a coating of wax. 

Where a plant is built on old ground—i. e., not 
on a newly formed fill—and the wall foundations go 
deep enough to shut off seeping surface water, the 
concrete can be effectively and permanently cleaned 
and cement paint carefully brushed in to make a 
durable surface. When such a paint is chosen, much 
better results will be secured if the attempt to make 
a showing on the score of economy be smothered in 
adherence to the paint manufacturer’s specifications 
as to mix, thinner (if any) and application. 

One natural gasoline plant which had been re- 
finishing its floors on an average of every 90 days, 
using 7 gallons of paint and a like number of thin- 
ner (turpentine or wood spirits) never seemed able 
to hold the gloss of a newly applied coating. With a 
change in chief engineers the turpentine can was 
used only when cleaning brushes, and the paint ap- 
plied as received after being thor- 
oughly mixed. The first coating re- 
quired 11 gallons ofpaint and lasted 
for 6 months, being followed with 
a refinishing coat that covered the 
entire plant floor and demanded but 
8 gallons, this last still being in 
good condition after an extremely 
dry and dusty summer and a wet 
fall. Where 28 gallons of paint and 
as many of thinner had failed to 
keep the floors presentable, 19 gal- 
lons of paint and no turpentine did 
the job, and 6 man-days were re- 
leased for other maintenance work 
by the change. 

Where the subsoil stays moist, 
the painted surface tends to become 
blotched, and the paint will not 
adhere uniformly to the concrete 
surface, pulling away and puffing 
up in the form of blisters which 
burst and peel off, leaving unsight- 
ly bare spots through which water 
and oil can penetrate the top layer, 
spreading the trouble and making 
satisfactory repainting increasingly 





Maintenance 


liar set of condition sruling at any plant, or if the man 
in charge favors a waxed surface, it is possible to 
build up a protective shell of wax closely adhering to 
the concrete which will withstand even the moving of 
fairly heavy machinery over it—if the rollers used be 
wooden or have well rounded ends. 

The concrete is first cleaned thoroughly with a 
wire brush and then if possible gone over with a 
vacuum cleaner to dislodge and remove all dust and 
loose sand particles. The wax, preferably heated, is 
then spread over the surface, rubbed in with a 
heavily counterweighted waxer, and followed by a 
second application before dust or dirt has had time 
to settle on and mar the first coat. A floor so waxed 
never needs scrubbing, as even mud, when dried, can 
be wiped free of the surface without leaving a trace, 
while oils and greases commonly met around a gasoline 
plant will not seriously affect the surface if wiped up 
promptly. 

Where the floor is kept in condition, maintenance 
of the pits underlying it are of as great importance. 
Being covered most of the time, they are less apt to 
be scrupulously kept clean. Inspection of equipment 
within these pits is greatly aided if the entire pit 
interior, including contents, be given one or two 
coats of aluminum paint, applied with a spray gun 
and compressed air. 

When a pit is thus finished, a leak is readily de- 
tected, and the inspection of a pit 

traversing an entire gasoline plant 
flloor may be made by lifting only 
occasional plates, plenty of light be- 
ing reflected through between the 
openings by the bright surfaces. 
Likewise, when so painted, there is 
no question about the location of 
any leak which may occur, there 
being no overlying crust of oil and 
dirt as is usually found upon open- 
ing a floor pit. 

If, as is becoming increasingly 
prevalent, some code of colors is 
followed to indicate the uses to 
which the various pipe lines are be- 
ing put, the aluminum paint sprayed 
on the pipes serves as an effective 

' priming coat over which the de- 
sired color may be applied, one in- 
dicating coat being enough in most 
instances, 

One gasoline plant formerly 
charging a high percentage of its 
lost-time injuries to open floor pits, 
has yet to mar its perfect record of 


difficult. 
If there is any question about 
paint standing up under the pecu- 
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Although packed with apparatus, this 

floor pit seems roomy and easy to 

work in, due to the sprayed coating of 
aluminum, 


no time lost through such accidents 
since first aluminum spraying its 
pits over 18 months ago. 
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Tapping Small Diameter 
Nickel-Steel Column 


HEN a change in process necessitated the 

tapping, at 12-inch intervals, of a 24- foot 
nickel steel tower, the operation promised to be dif- 
ficult without going to the added expense and delay 
of taking down the column and doing the work un- 
der a drilling and tapping machine. 

The leads, of 34-inch pipe, were to be screwed in 
to the inch-thick wall of the column and connected 
to a manifold, after which a bead was to be run 
around the junction of lead and column if any leak- 
age showed up. 

Drilling of the regularly spaced holes, using a 
59/64-inch drill instead of the customary 15/16-inch 
for 34-inch pipe threads, to insure complete threads 
after tapping, added to the difficulty of starting the 
four fluted pipe taps by practically eliminating all 
entry of tap into column hole before beginning to 
cut thread. 


To expedite the tapping, and also to insure accu- 
rate and perpendicular threading, a starter plate was 
cut from 34-inch boiler plate and drilled and tapped 
through its center for 34-inch pipe thread. On two 
sides of this four-inch square plate were left 34-inch 
ears, having a shallow groove scored across their 
faces by the torch. 


To use this starting plate it was clamped into 
place around the column, using two short lengths of 
34-inch transmission chain and a %-inch bolt to 
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FIGURE 1 


Top and front views of locating plate for 

tapping holes in small diameter cylinder, 

showing ears or lugs for attaching chain 
clamps. 
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tighten the chain grip. After being pulled fairly 
tight the plate could be plumbed accurately by tap- 
ping lightly on the high side to adjust until tangent 
with the column cylinder at the point of tapping. 

With the plate clamped in place, it was a simple 
matter to start the standard pipe tap through the 
hole already threaded in the boiler steel, from which 
it would proceed on into the nickel-steel of the col- 
umn, cutting a clean thread with none of the jerk- 
ing, wobbling or other shifting of the tap so familiar 
to any one attempting to thread a hole in a cylinder 
with a four-flute tap. 

After tapping the series of holes and installing the 
nipples and valves in them—all nipples being made 
on a lathe and with threads turned on them to in- 
sure accuracy and alignment with nipple axis, the 
entire change-over lined up perfectly, and no leaks 
developed under a hydraulic test of twice the maxi- 
mum working load. 

For work where clearance is limited, the clamping 
bolt may be brought around close to the locating 
plate, simply by varying the lengths of the two 
short chains used as clamps so that the junction 
will fall where a wrench can be used. Such a plate 
is especially useful where it is not possible to get a 
two-ended tap wrench to the tap and a ratchet must 
be used—it being difficult to start a tap under such 
conditions with but one-sided and intermittent pres- 
sure on the wrench. 




















FIGURE 2 


Locating plate held firmly in place on ten- 

inch cylinder with two lengths of transmis- 

sion chain and single bolt for tightening 
clamp. 
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Cleaning 


Heat Exchanger Tubes 


LASTIC PLUGS, forced through heat exchang- 
P er tubes by compressed air, steam or water 
pressure, are effective only for removing soft or 
sludge-like deposits; while the steel scrapers used 
to replace the plugs if the deposit is more resistant 
are apt to cut away the thin walls of the tubes and 
necessitate replacement after only brief service life. 

A tube cleaner which may be impelled by pres- 
sure—air, water or steam—and which thus gets 
away from the cumbersome and slow to use brush 
types, was devised and put into service at one re- 
finery which possesses the features of the plastic 
plug plus the effectiveness of the metal scraper. 

Built on the foundation of a bronze or copper disc, 
formed to within 1/32-inch of the tube bore, into 
which has been welded a short bronze spindle, this 
cleaner may be loaded with copper shavings, steel 
wool, or even steel turnings, if demanded, and shot 
through the tubes for removing deposits. 

Fitted to the top of the spindle with a hole large 
enough to permit easy sliding is a second washer 
held from slipping off by a cotter-pin through the 
end of the bronze spindle. By removing this second 
washer, metal turnings of the desired roughness 
may be wound around the spindle, until a mass 
slightly larger than the heat exchanger tube is built 
up. Forcing the loose washer into place still further 
compresses the turnings, so that when forced into 
the end of the tube the metal fibres press strongly 
against the walls. Inertia of the loose washer as the 
scraper is shot through the tube by air or steam 
pressure still further compresses the packing, forc- 
ing it even more firmly against the surfaces to be 
cleaned. 

These scraper plugs offer sufficient packing effect 
of themselves to travel at high speed through any 
but excessively fouled tubes, in which case they 
may be backed by any of the commoner types of 
plastic plug. Hanging a heavy jute screen just be- 
yond the emergent end of the tubes will stop the 
flying plugs and scrapers without damage, permit- 
ting them to be used many times before repacking 
is necessary. 

On one bank of heat exchangers where this type 
of cleaner supplanted the metal scraper, rod actu- 
ated, the rate of heat exchange was found to be ac- 
celerated, while the life of the tubes was extended 40 
percent, due, no doubt, to the lessened wear on the 
tubes when cleaned with the relatively soft metal 
turnings instead of by the tempered steel of the 
scrapers. 

Where plastic plugs for drivers are not available 
satisfactory substitutes may be improvised by cut- 
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ting felt washers 1/16-inch larger than inner di- 
ameter of the tubes, and using these felt discs to fill 
some of the units normally carrying metallic filler. 
One of these, inserted into a tube end behind a met- 
allic load, and reversed to give flat contact with the 
cleaner, will pack off against the impelling pres- 
sure and give the desired results. 





























Metallic shavings between 

washers expands laterally 

under motion of plug and 
scrapes tube walls. 
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Midway in the row of 
six oil grooves shows 
the bank-f carbon 
which effectively shuts 
off all oil from lower 
end of valve stem and 
thus causes excessive 
stem and guide wear. 


L—Original bore. 


B—Hole to carry oil to base 
of stem. 


4—Lead from original oil 
line to new feed location, 
(Not drawn to scale). 


XCESSIVE wear of valve stems and guides on 
the exhaust sides of a battery of vertical en- 
gines in a main line pump station was a frequent 
cause of shutdowns and overhaul when otherwise 
the prime movers and pumps were capable of de- 
livering many more hours of uninterrupted service. 
At first ascribed to the inevitable effect of heat on 
the stems, together with consequent expansion of 
the metal and thus reduced clearance between stem 
and guide at the lower end, an attempt to sidestep 
the trouble directed the working over of the valve 
stems so as to reduce slightly the diameter of that 
portion of the stem working in the lower half of the 
guide. 

Instead of bettering conditions, the opposite was 
found to result from increased clearance, with the 
valve tending to cant or cock sidewise in the guide 
and thus to cause improper or delayed seating, with 
consequent gas erosion of both valve and seat. 

Since under engine design the same guides were 
used for both inlet and exhaust valves, and as the 
stems for both valves were identical, further study 
of damaged valves and stems indicated that a change 
in guide design might better the lubrication, and 
thus cut down the extent and also more widely dis- 
tribute wear. 

In Figure 1 is shown an exhaust valve, pulled 
after only 650 operating hours, on which the neck 
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Improved Lubrication 


of Valve Stem Guide 


of the stem is badly eroded by outgoing hot gases. 
The most readily visible damage is undoubtedly due 
to this gas erosion, but careful micrometer measure- 
ments on the stem show that the lower portion of 
the stem has been worn away as much as 0.008-inch 
up to the point where a ring of carbon is visible be- 
tween the third and fourth oil rings cut into the 
stem. Also, the rings below the stem are plugged 
with tightly caked and burned carbon, acting in each 
instance as miniature hones to remove still more 
metal from the valve guides and to promote the 
sticking or delayed closing of the valve which has 
fostered the erosion. 

Since the valve stem from the wide ring of carbon 
to the top of its zone of contact with the guide is 
smooth, cut to size and unharmed, it is evident that 
lack of lubrication is to blame for the damage be- 
low that point, which corresponds to the recess in 
the guide intended to serve as oil distribution point. 

In the conviction that, as the travel of gases 
through the clearance between stem and guide was 
always upward, or toward atmospheric pressure, oil 
should be fed to the valve stem at a point as near 
the lower end of the guide as, possible, a slanting 
¥-inch hole—shown at “A” im Figure 2—was drilled 
from the spring table down to a point half an inch 
from the bottom of the tapered sleeve which formed 
the force fit in the cylinder head. As this hole inter- 
sected the original horizontal oil bore “L,” so was 
a second hole “B” drilled in the lower end of the 
guide to intersect “A” and given an outlet to the 
space between stem and guide. 

The upper end of the hole “A” was tapped and 
closed with a countersunk plug, but the inner end 
of “L” was left open. Valves working in guides so 
equipped with means for adequate lubrication ran 
satisfactorily for months where the original design 
had failed in weeks, and the wear in the guide was 
found to be much more evenly distributed over the 
entire length of the broached hole than had been the 
case with the same type of oiling on the exhaust as 
had been found satisfactory on the inlet side. 

With the small bores as shown in the sketch, there 
was none of the anticipated carboning up discovered 
on the subsequent annual overhaul; though, with the 
plug in the upper and of “A,” it was easy to remove 
the valve spring and run a drill bit into this as a 
check on carbon formation. That portion of the hole 
“B” lying across the guide from the end connecting 
with “A” was found to be carboned up tightly, while 
the short end intended to carry lubricant remained 
open and operative. 


Since station practice prescribed manual rotation 
of all valves through an arc of some 120° on each 
tour of duty, even with but the one outlet for oil at 
the base of the guide, sufficient oil was distributed 
all around the stem to minimize wear and, through 
the maintenance of an oil seal against the slightly 
raised exhaust pressure, to cut to a negligible amount 
the travel of these more or less corrosive gases 
through the stem-guide clearance. 
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Cleaning Belting 


IL is one of the principal enemies of belts. There 

are oils on the market that stay put—that do 
not drip—and there are enclosed bearings which do 
not permit dripping—but the average oil plant has 
not yet arrived at the use of dripless oils and bear- 
ings. Therefore the problem is: What is the best 
way in which to remove oil from soaked belting? 

Although oil does not damage some belts se- 
riously, an excessive amount of oil does cause slip- 
ping. As soon as slip occurs there is an unnecessary 
power loss which is directly proportional to the slip. 
For instance, if the slip amounts to 2 percent the 
power loss is 2 percent and the production loss is 
also 2 percent. If the slip is 5 percent the power and 
production losses are 5 percent. In other words, per- 
centage of power and production loss is identical 
with the percentage of slip. 

Continued use of a leather belt soaked in mineral 
oil will. develop cracks from fiber abrasion inside. 
The natural animal oil in high grade leather protects 
these fibres aganist sawing one on the other. Harsh 
mineral oil removes this film of natural animal lu- 
bricant and allows the fibers to contact and develop 
abrasion. Degreasing will remove mineral oil and 
redressing with animal oil will replace the film on 
each fiber, which means pliability without internal 
damage. 

There are two general ways in which to tackle 
this oil soaked belting problem, namely: 

First: Improve your oil conditions if possible so 
that there will be no leakage or splattering of oil 
onto the belt. By so doing, it will not be necessary 
to give the belt a periodic cleaning. 

Second: Use a good belt that is as immune as pos- 
sible to being harmed by oil and then clean that belt 
periodically—provided it does become oil soaked de- 
spite all you can do. 

Numerous cleaning agents are recommended for 
washing leather belts such as a mixture of petrol 
and turpentine, gasoline, naphtha, kerosene, benzol, 
carbon tetrachloride, aqua ammonia, alcohol, soda 
and water. 

In general these rules may be followed: Immerse 
the loosely wound coil, on edge, in the liquid, and 
allow to soak over night. Then stand on the other 
edge for 10 hours. If the belt is dirty in addition to 
being oil soaked, the dirt usually loosens and settles 
to the bottom. The dirt that does not loosen and 
settle can generally be removed with ease by brush- 
ing or scraping. To hasten drying, the belt may be 
run through an ordinary washing wringer, provided 
the belt is not too wide. If too wide for a wringer, 
dry with a cloth. 

A putty knife or similar broad scraping device 
having rounded corners is a good tool for scraping 
leather belts. Fibers of a belt, whether leather or 
substitute, must never be injured. 

Place dry sawdust on the belt after laying the belt 
flat on the floor and clean with a stiff broom. Then 
turn the belt and do the same to the other side. 
After this it is a good plan to pack the belt in 
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powdered chalk, Fuller’s earth, or fine sawdust and 
keep it in a warm place. The warmth improves ca- 
pillary attraction and will aid the material in absorb- 
ing the oil. After the belt is dry lubricate it with a 
suitable dressing recommended by the manufacturer. 

When using gasoline or naphtha be extremely 
careful. According to the U. S. Bureau of Mines if 
gasoline is stored in an open place, as in a pail, the 
room in which the pail is left will soon be filled with 
an easily explosible mixture. The limits of explosi- 
bility are between 1.5 percent and 6 percent of gaso- 
line vapor in air. In other words, only a little gaso- 
line vapor is needed to render air explosive—1% 
cubic feet of gasoline vapor for each 97¥4 feet of air. 
One gallon of gasoline can, when perfectly mixed 
render 2100 cubic feet of air explosive. 

Sometimes hot irons are applied to belting to drive 
out the oil, blow torches are resorted to, or where 
available, steam is used. Steam is preferable to hot 
irons of course, but even with steam the utmost 
caution must always be exercised in its use. Steam 
is an excellent cleanser for many purposes, but it 
must be remembered that many kinds of belting 
cannot withstand the high temperatures that go with 
steam. The temperature of steam at atmospheric 
pressure is 212°F. The higher the steam pressure 
the higher the temperature. 

A 212°F. temperature is too hot for most rubber 
belting. 

Balata belting is more sensitive to high tempera- 
ture than rubber. Its temperature should be kept 
down to less than 110°F. At 125°F. balata gum can 
be moulded, therefore NEVER heat balata belting. 

According to one authority oak tanned leather 
belting should not be subjected to a temperature 
higher than 115°F., which means, of course, that oak 
belting, also, must not be cleaned with steam. It 
can’t stand it. 

Nor should impregnated cotton belting be cleaned 
with steam because the steam will very likely wash 
out the impregnating compound. Without the com- 
pound cotton belting does not give satisfactory re- 
sults. Stitched canvas belting should not be used in 
temperatures higher than 140°F. 

Waterproof leather belting of the special mineral 
tanned variety can safely be cleaned with low pres- 
sure steam as it is not harmed at 212°F. But be sure 
to replace the mineral oils which are almost certain 
to be driven out. Unless the belt is treated after 
steam cleaning in accordance with the directions of 
the manufacturer the fibers will be left dry and 
brittle and failure may be premature. 
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THE LITTLE FELLOW 
WITH THE BIG WALLOP 


3.000 POUNDS TO THE SQUARE INCH 










No frills nor gadgets—just clean cut lines that The cylinder bodies are forged steel blocks for 
mean strength, and lots of it. utmost strength and all passages are bored out. 
A thoroughly dependable, simple and durable Valves are of the wing type and are easily re- 
3000-pound working pressure pump, for flushing, 
cleaning and testing around a refinery, and other 
high pressure work. Note accessibility of plunger stuffing boxes. 


movable through screw-plug openings. 
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TRANSIT Horizontal Single Hydraulic Ram Type 
for 3000 pounds pressure. 


TRANSIT PUMPS | 
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TRANSIT Horizontal Duplex Hydraulic Ram Type 
for 3000 pounds pressure. 


NATIONAL TRANSIT PUMP AND MACHINE CO., Oil City, Pa. 


NEW YORK - PHILAPELPHIA - CHICAGO - CLEVELAND - PITTSBURGH - LOS ANGELES - HOUSTON - TULSA 


Frick-Reid Supply Corporation The Lang Company Pratt-Gilbert Compan R & Skinn 
108 N. Trenton Ave., 267 West First South St., Phoenix, Presa , 2211 Olive Premera Hg per myg +? Mina 
Tulsa, Oklahoma Salt Lake City, Utah TRANSIT Pump & Engine Co. Eugene V. Winter Co. 
Standard Supply and Hardware Company 2261 East 15th St., 19 Main St., 
822-838 Tchoupitoulas St.. New Orleans, Louisiana Los Angeles, California San Francisco, California 
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Safety Valve 
Header on Boilers 


Yen the superintendent of Denovian 
Oil Company’s Kellyville gasoline 
plant reconditioned the boilers a few years 
ago, the safety, or “pop” valves were 
vented directly in the building. When the 
valves were tested escaping steam was dis- 
agreeable, so a header was developed to 
which the two pair of valves were at- 
tached. The header lies above the waist of 
the boilers, supported from the roof trusses 
of the building, and extends through the 
wall below the eaves. Nipples and lip 
unions were used to connect the valves 
to the header, so removal, inspection and 
cleaning may be facilitated. The four-inch 
line is ample to care for all four safety 
valves, and by being extended through the 
wall, it is unnecessary to make the outlet 
rain proof. 


Gasoline Treating 
Pump-Hook-Up 


REATING gasoline by continuous cir- 

culation through vertical columns con- 
taining caustic and bleaching powders, 
Barnsdall Oil Company installed a steam 
pump to move the gasoline from the caus- 
tic tank to the hypochlorite treater, using 
gas instead of steam. The problem at this 
point was to eliminate supervision as much 
as possible, and to supply gas at a pres- 
sure sufficiently low that the pump will not 
damage itself when bucking a closed gate 
on the discharge. 

The pump discharges against a con- 
trolled valve, operated by a _liquid-level 
float placed on the side of the caustic 
column. The pump takes suction from the 
gasoline level in the wash column, and 
discharges to the hypochlorite tank, but 





Safety valve discharge header 


only at the rate permitted by the float 
controller operating the valve in the dis- 
charge of the pump. Operators say that 
this arrangement has greatly simplified op- 
eration of the plant, and the only visits 
necessary are when the lubricator requires 
replenishing with oil. 


Safe Boiler 
Blow-Down Tank 


AFETY in plant operation is receiv- 
ing a greater amount of attention 
now than it did several years ago, 
especially with reference to confining 
boiler blow-down water and sludge. 
The Texas Company of California 





Steam pump used with gas pressure to circulate gasoline through treating plant. 
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solved this problem in a gasoline plant 


in the Montebello extension pool. 
Three large water-tube boilers were 
installed for steam generation, and 


regulations require that each, while on 
the line, be blown down three times 
daily. A scrubber that had been re- 
moved from service in one of its plants 
was placed on a concrete foundation, 
horizontally, with a flanged manhole on 
the top of the shell through which 
steam escapes while the boilers are 
being blown down. Underground lines 
lead from the blow-down valves in the 
building, and connect to one end of the 
scrubber near the lower side to carry 
the sludge and water. Water disposi- 
tion was provided for by connecting a 
flanged opening on the lower side to 
pipes attached to the plant sewer lines. 
The manhole opening on the top was 
fitted with a stack and covered with a 
steam spreader to raise the vapors 
above the ground and disperse them in 
the atmosphere. No valves or other 
manually-operated fittings are required 
and the vessel is entirely automatic in 
its operation. With such material on 
hand, the cost of installing the unit was 
absorbed almost altogether by labor. 


Eliminating Shaft 
Deflection 


N excellent way in which every bit of 
belt pull can be eliminated from shaft 
bearings is shown in the sketch herewith. 
Shaft deflection due to belt pull is there- 
fore eliminated also. This method requires 
less space, and instead of two additional 
bearings as are sometimes used, there is 
only one—a roller bearing which con- 
sumes less power than ordinary plain bear- 
ings. 
The sketch shows how, by turning down 
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PENBERTHY 


have many refinery 
and natural gasoline plant 
applications 


@ The sketches show only a few of 

the many important applications for 

Penberthy Reflex Gages in oil re- 

Sci MULTIPLE TYPE 
neries and natural gasoline plants. EQUIPPED WITH 

As a matter of fact, Penberthy Re- DROP FORGED 

STEEL GAGE VALVES 

flex Gages are preferred wherever 

a liquid level must be easily and 

positively visible . . . when that 


liquid is under pressure or at high 


VAPOR RECOVERY ACCUMULATOR temperature (or both). 
TANK 
Penberthy Reflex Gages are of ex- 


ceptionally rugged construction; they 
are made in any length desired and 
for various kinds of liquids. We 
shall be glad to quote upon your 


requirements. 


FRAME BOLT 
LIQUID CHAMBER 
GASKET 
GLASS 


ASBESTOS 
CUSHION 


VAPOR SEPARATOR CRACKING STILL 
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the housing E of the motor if possible, or 
by casting such a housing and attaching 
to the motor and then mounting the pulley 
on this housing, and equipping with roller 
bearings B between the pulley and hub, all 
the belt pull falls directly upon the shaft 
housing. The flexible coupling F shown at 
the left is keyed onto the shaft D and is 
connected to the pulley A by means of 
bolts G, or by other methods familiar to 
all who use flexible couplings. 
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By applying this method there can be 
no binding or deflection in the shaft, and 
friction is reduced to the minimum. No 
more space is used here than when the 
pulley is placed as it often is, on the end 
of the shaft, thereby giving the undesired 
overhang. With this method the force on 
the shaft is purely a twisting or torsional 
action. The only bending is that caused by 
the weight of the shaft itself plus what- 
ever the shaft supports. 


If desired, ball bearings may be used in 
place of the roller bearings shown. Or, 
if roller or ball bearings are considered too 
expensive, simply use a plain bearing in- 
stead of the anti-friction type. In any 
event, this arrangement is more satisfac- 
tory’ than where there is an overhanging 
pulley. Its first cost may be greater, but 
im many instances first cost is of much 
less importance than space and power sav- 


ing. 
Neward, New Jersey. W. F. SCHAPHORST 








Bottle Pour-Out Device 


Wy MERE a large number of four- 
ounce samples of heavy stocks 
must be rapidly tested much time will 
ri Spring aig 
' 


! ta clipen, ’ 











be lost in pouring out the samples by 
hand. The sketched holder permits in- 
verting the bottles and allowing them 
to drain while the operator is attend- 
ing to other work. 

Olean, N. Y. G.F.F. 


Gallons in Any Standard 
Pipe in the Refinery 


EFINERS often want to know the 
volume of a given length of pipe in 
gallons. This writer does not know of 
any table hat gives such values and 
where volumes are to be found, they 
are usually given in cubic feet. Besides, 
the range of a table is seldom great 
enough to cover all desired conditions. 
This. chart takes care of all of the 
standard pipe sizes from % inch to 15 
inches in column A, and any length of 
pipe line from 0.1 foot to 800,000 feet 
in column B. Column C shows volumes 
from 1 to 1000 gallons. This is great 
enough to take care of most conditions. 
In using the chart simply run a 
straight line through the pipe size 
(column A) and the length of pipe line 
in column B and the intersection with 
column C immediately gives the total 
number of gallons in the pipe or pipe 
line. 

Thus the dotted line drawn across 
this chart shows that if the pipe size is 
2% inches (column A) and the length 
of line is 400 feet (column B) the vol- 
ume of the pipe (column C), is 100 
gallons. 

Or, if it is desired to-know the length 


of pipe line required to hold a given 
number of gallons, or the size of the 
pipe necessary to hold a given number 
of gallons within certain limitations of 
length, the chart may be conveniently 
applied. In other words, knowing two 
factors in any two of the three col- 
umns, the unknown in the third column 
is quickly found. 

Here is another “trick”: To deter- 
mine the volume of a %-inch pipe one 
foot long, the easiest way is to run a 
line through the %-inch, column A, 
and the 10,000 in column B. The inter- 
section with column C says 160 gallons, 
but that, of course, is for a pipe line 
10,000 feet long. By merely pointing off 
four places to the left we have 0.016 
gallon as the volume of a %-inch pipe 
one foot long. 


Newark, N. J. W. F. S. 


**Stretching”’ a Twist 
Drill to Fit 


\WUREN a 6-inch gate failed on a line 
carrying up to 250 pounds work- 
ing pressure, the only replacement 
available around the plant was a 600- 
pound gate having no bolt holes drilled 
in its flanges. As the original gate had 
also been of this classification, the bolt 
holes in the flanges on the line were 
drilled to take 1-inch bolts, and it was 
desired to use these bolts for the re- 
placement. 


With the “old man” and a ratchet 
drill the only equipment available for 
drilling these bolt holes in the gate 
flanges, it was found that the largest 
drill on the job was a 15/16-inch high- 
speed bit, which would provide clear- 
ance for a %-inch bolt but not for the 
l-inch size formerly used. 

Remembering from his apprentice 
days that a bit with its point off center 
tended to drill a hole larger than the 
nominal diameter of the bit, the chief 
engineer set about deliberately altering 
his drill to secure the desired hole. By 
offsetting the point 1/16-inch, and leav- 
ing the angle of the short side the ac- 
cepted 59° with the center line, but 
changing the angle to 55° for the long- 
er lip, the amount of metal to be re- 
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Chart for determining gallons in pipe. 
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“moved by each lip was about evened 


up, and the drill used in this condition 
to complete the bolt ring holes in both 
flanges. 





| | 
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Left, drill correctly ground. Right, offset center 
and changed lip angles to drill hole '%-inch 
over nominal dimension. 


Since the short lip tended to cut first, 
accuracy of centering the enlarged 
holes was secured by first drilling into 
the center mark with a 13/16-inch drill 
until the cone-shaped hole was full 
width of the starting drill. Then the 
off-centered drill could take up the 
work with the two lips of the twists 
ready to divide the load evenly between 
them, and thus assure steady penetra- 
tion of the metal without the wobbling 
tendency present if the bit with but 
one lip working were used from the 
start. 

Such a method of “stretching” a twist 
drill to secure a diameter of hole larger 
than that for which the bit was de- 
signed will not work satisfactorily if a 
pilot hole be drilled first, as the bit is 
then left free to gyrate and vwalll cut an 
off-size and irregular hole. 


Water Supply Regulater 


Binge» tag ikea pumps, handling 
either hot-well water or that from 
any other tankage sometimes loses suc- 
tion because the supply becomes ex- 
hausted, or, it does not return to the 
vessel as fast as it is being removed. 
Skelly Oil Company solved this prob- 
lem when it built a new gasoline plant 
in the South Burbank field in Osage 
County, Oklahoma. Pumps are segre- 
gated in a building separate from other 





equipment, with an underground basin, 
or hot-well, beside it, into which the 
overflow water from several units in 
the plant is gathered for recirculation. 

The discharge line from the pumps 
handling this water passes near the con- 
crete retaining walls, and is fitted with 
a return connection, controlled by a 
balanced valve. This valve, in turn, is 
operated automatically by a float rest- 
ing upon the surface of the water, con- 
nected to the operating arm through a 
vertical joint of pipe, slotted and pro- 
vided with holes for the necessary ad- 
justment by using a pin placed in the 
desired opening to raise or lower the 
level to a predetermined point. So long 
as the water supply remains constant, 
the float control balanced valve is in- 
active, but should the level fall below 
a certain point, the float, following the 
surface, opens the balanced valve and 
admits a supply of water from the 
pump discharge. 


Flask Shaking Machine 


ERTAIN tests, i. e. German tar test, 

require shaking a saponification flask 
with attached reflux condenser. This is 
easy enough to do by hand if there is only 
one. If 8 or 10 samples are run together a 
mechanical device is indicated to save time 
and to insure uniform shaking with the 
required circular movement. 
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The drawing shows a machine built to 
fill this need. The wooden top is recessed 
to take four flasks which are held in 
place by spring clips. The correct motion 
is imparted to this top by means of an 
eccentric near eaci: end. The eccentrics 
are mounted on the top of vertical rods 
which are driven from a center shaft by 
gear train. The center shaft is driven by 
means of a hand crank through bevel ecars. 
The lower structure is made up of two 
steel plates and supporting corner posts. 
Olean, N.Y. G.F.F. 


Balanced valve equipped with float to control level of water in hot-well to prevent 
circulating pumps losing suction. 
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Heat Exchangers Converted 
to After-Coolers 


“are making additions to the plant 
so that more efficient after-cooling 
could be obtained, Black Gold Refining 
Company, Oklahoma City, worked out a 
system of pipe coolers patterned after 
heat exchangers. Sections of three-inch pipe 
were used with two-inch pipe placed in- 
side, and fitted with the usual returns em- 
ployed in this type of unit. 





After-Cooler 


When placed in position for operation 
the gasoline flows through the annular 
space between the inside walls of the three- 
inch pipe, and the outer walls of the two- 
inch pipe. Water under pump pressure, 
picked up from the cooling tower pit 
flows through the two-inch pipe, and spray 
falling down through the tower strikes the 
outer surface of the three-inch pipe. The 
returns on the two-inch pipe were made 
to secure the maximum amount of turbu- 
lence, in order to break up a smooth flow 
of water, with extension nipples at the 
point of current change. 


Removing Broken 
Thermometers 


ENCIL type thermometers used in 

wells too small to admit a thermome- 
ter guard are frequently broken off short. 
Where the well makes a tight fit, it is often 
a problem to remove the broken stub. If 
as much as half an inch of the stem pro- 
trudes it too may be removed by a very 
simple procedure. Wrap. friction tape 
tightly around the protruding stem until 


Broken Thermometer 


ceo tape 





Thermometer 


¥ a Well 











NZ 


sufficient thickness has, been built up to 
permit using pliers Grasp the taped stub 
firmly and twist gently in the same direc- 
tion as the tape was wound. In this way 
it is possible to release the jammed ther- 
mometer without danger of further break- 
age. G.F.F. 
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W. P. R. A. Technical 


Program Announced 


HE technical program for the twen- 

ty-sixth annual meeting of the 
Western Petroleum Refiners Associ- 
ation at Hot Springs, April 25, 26 and 
27 was announced today by A. V. 
Bourque, secretary-treasurer of the As- 
sociation. 

The technical sessions, arranged by 
the manufacturing committee headed 
by Embye Kaye, Vice-President, Skelly 
Oil Company, will be held Monday 
afternoon and Tuesday morning. Gen- 
eral sessions will be held Tuesday 
afternoon and Wednesday morning. 
Tuesday night the regular dinner dance 
will be held. 

Technical discussions will center 
around new and improved processes of 
refining and treating, and the results 
of the Pawhuska Road Tests conducted 
last summer, which were sponsored by 
the Natural Gasoline Association of 
America and the Western Petroleum 
Refiners Association. The road tests 
disclosed inefficiencies in the fuel and 
carburetion systems of American motor 
cars which caused gasoline waste, loss 
of power and failure to utilize the full 
value of the gasoline produced by the 
refiner. 

The road tests have excited consid- 
erable interest among refiners and mo- 
tor car manufacturers who are report- 
ed to be studying future designs to 
eliminate the waste. Walter Schumann, 
Cities Service engineer, will present the 
paper on the road tests. 

A paper on True Vapor Phase, a 
process of cracking in the vapor state, 
will be presented by a representative 
of the Alcorn Combustion Corporation. 
The process has been improved in re- 
cent years with some interesting re- 
sults according to the company. 

The Howard Process, a method of 
treating gasoline for color stability, 
sweetness, reduction in sulphur content 
and increase in the lead susceptibility 
will be presented by a representative 
of the Howard Company. 

A fourth paper will be added to the 
technical program, Mr. Bourque said. 

Motion pictures will illustrate the 
methods used at the Pawhuska Road 
Tests and other features of the techni- 
cal program. 


Crude Runs to Stills 
Up 11 Percent in 1937 


RECEIPTS of crude petroleum at re- 
fineries in December totaled 97,- 
949,000 barrels, of which 95,557,000 bar- 
rels was domestic and 2,392,000 barrels 
ioreign, a daily average of 3,160,000 bar- 
rels, it was reported February 16 by 
the Bureau of Mines. 

Crude runs to stills for the month 
were 98,363,000 barrels, the daily aver- 
age of 3,173,000 barrels being 148,000 
barrels below that of November; fuel 
and losses totaled 203,000 barrels. 

With runs to stills at a higher level 
than receipts, there was a decrease in 
crude stocks from 51,658,000 barrels on 
December 1 to 51,041,000 barrels at the 
close of the month. 

‘otal crude runs in 1937, the bureau 
announced, were 1,183,440,000 barrels, 
or 11 percent above the 1936 total. of 
1,068,570,000 barrels. 





The Look Box 


Petroleum Papers at 


Western Metal Congress 


aero shares attention will be paid 
the petroleum industry and the 
metals it uses, when the Western Metal 
Congress holds forth in the Biltmore 
hotel and Pan-Pacific auditorium, Los 
Angeles, March 21 to 25, according to 
announcement by Dr. Donald S. Clark, 
program chairman. 

Dr. Clark, who is instructor in me- 
chanical engineering at California In- 
stitute of Technology, stated the fol- 
lowing papers will be given: 

“Metals Used in Pipe Line and Pipe 
Line Station Construction,” by L. F. 
Scherer, assistant chief engineer, Texas 
Pipe Line Company, Houston. 

“Metals Used in Petroleum Produc- 
tion,” including well casings, drills, 
sucker rods and the like, by Henry Mc- 
Quaid, metallurgist, Republic Steel Cor- 
poration, Cleveland. 

“Theory and Practice in Pipe Pro- 
tection,” by Gordon N. Scott, pipe line 
technologist, Los Angeles. 

“General Application of Metals in Re- 
fining,” by R. L. Wilson, metallurgical 
engineer, Climax Molybdenum Com- 
pany, Canton, Ohio. 

“Alloy Steel for Tubular Oil Heat- 
ers,” by R. L. Wilson. 




















Conventions 
MAR. 
7-12 | American Society for Testing Mate- 

rials, Spring Regional Meeting and 
Group Committee Meetings, 
Seneca Hotel, Rochester, N. Y. 

23-25 | American Society of Mechanical 
Engineers, Los Angeles, Calif. 

APR. 

13-15 | National Petroleum Association, 
Cleveland, Ohio. 

13-15 | Petroleum Industry Electrical Associa- 
tion, Dallas, Texas. 

17-21 | American Chemical Society, 
Dallas, Texas. 

25-27 | Western Petroleum Refiners Associa- 
tion, Arlington Hotel, Hot Springs, 
Ark. 

MAY 

11-13 | Natural Gasoline Association of 
America, Tulsa, Oklahoma. 

14-21 | International Petroleum Exposition, 
Tulsa, Oklahoma. 

23-25 | American Petroleum Institute, 
Eighth Mid-Year Meeting, 

3 Wichita, Kansas. 
JUNE 
16-18 | Pennsylvania Grade Crude Oil # 
. Association, Pittsburgh, Pa, 

20-24 | American Society of Mechanical 

Engineers, St. Louis, Mo. 
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“Valves for the Petroleum Indus- 
try,” by George Scherer, chief metal- 
lurgist, Merco-Nordstrom Company, 
Oakland. 

“Typical Failures of Still Tubes in 
Refinery Service,” by E. C. Wright, 
chief metallurgist, National Tube Com- 
pany, Pittsburgh. 

“High Temperature Characteristics 
as Revealed by Rupture Tests,” by W. 
C. Hildorf, chief metallurgical engineer, 
Timken Roller Bearing Company, Can- 
ton, Ohio, and C. L. Clark, research 
engineer, department of Enginering Re- 
search, University of Michigan. 

“New Developments and Applica- 
tions of Hard Facing Material,” by C. 
C. Pendrell, Haynes-Stellite Company, 
Kokomo, Indiana. 

With the American Welding Society, 
Pacific Coast Gas Association and 
American Society of Mechanical Engi- 
neers holding regular meetings at the 
same time, these groups also have dedi- 
cated much of their programs to metals 
used in petroleum production. 

Some of the papers on the welding 
program, are announced as: 

“Weldability and Properties of Ma- 
terials for Casing Strings,’ by Isaac 
Harter, Babcock & Wilcox Company, 
New York. 

“Field Practice in Welding Casing 
Strings,” Howard Newby, American 
Pipe & Steel Corporation, Los Angeles. 

The program, in large part, was sug- 
gested by Professor W. Howard Clapp, 
of California Institute of Technology, 
who in so doing represented the Ameri- 
can Petroleum Institute, which is one 
of 18 national technical societies, co- 
operating in the congress program. 

In addition, an exposition of metals 
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“R. L. Wilson, trustee of American 
Society for Metals, and metallurgical 
engineer of Climax Molybdenum Com- 
pany, Canton, Ohio, will deliver two 
papers on petroletim session of Western 
Metal Congress, March 21 to 25 in Los 
Angeles. He will talk on “General Ap- 
plication of Metals in Refining” and 
“Alloy Steel for Tubular Oil Heaters.” 
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4-Cylinder, 400 H.P. 


CLARK ‘Super-2 
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2-Cylinder, 200 H.P. 


CLARK Super-2 


Compressor, 








The CLARK “Suiper-2-Angle” Compressor. introduced in 
May, 1936,.tias achieved a world success for a very 
simple reason. While possessing the same power and 
efficiency as the horizontal type compressor, it is more 
compact, thus effects several important savings. as follows: 


SMALLER FLOOR SPACE AND BUILDINGS 


SMALLER FOUNDATIONS, also due to compact 
right-angle design. 

LOWER TRANSPORTATION AND ERECTION 
COSTS, because shipped assembled. 


LOWER FUEL CONSUMPTION, due to CLARK 
Super-2-Cycle Fuel Injection. 


CLARK ‘’Super-2-Angle”’ 
Compressor, new 6-Cylinder, 
600 HP. size 


5. LOWER MAINTENANCE EXPENSE, due to extreme 
simplicity of design. 


Leading oil and gas companies from coast to coast, 
pee abroad, have made important installations, and are 
finding the CLARK “Super-2-Angle” a real money saver. 
Full particulars on request. Also 


See CLARK Section, Composite Catalog 


CLARK BROS. COMPANY .. OLEAN, NEW YORK, U.S.A. 

Export Office: 30 Rockefeller Plaza, New York. Midcontinent Sales Offices 

and Warehouses: Tulsa, Okla., Dallas and Houston, Texas. West Coast 

Office: Smith-Booth-Usher, 2001 Santa Fe Av., Los Angeles. Foreign 

Offices: 72 Turnmill St.. E. C. 1, London, England; 4 Str. General Poetas, 
Bucharest, Roumania, 














and machinery, to be held under super- 
vision of the American Society for 
Metals in Pan-Pacific auditorium, will 
feature many exhibits pertaining to the 
petroleum industry. 


A.S.M.E. Spring 
Meeting This Month 


HE American Society of Mechani- 

cal Engineers at its spring meeting 
to be held at the Hotel Biltmore, Los 
Angeles, March 23, 24 and 25, among 
its scheduled technical papers has sev- 
eral of interest to petroleum refiners. 
During the three-day meeting the fol- 
lowing discussions will be heard, in the 
petroleum section: 

Problems in Modern Deep - Well 
Drilling, by Robert L. Keyes, The 
Texas Company. 

Problems in Modern Deep - Well 
Pumping, by C. J. Coberly, Kobe, Inc. 

The Technique of Burning Fuel Oil 
and Natural Gas, by F. G. Philo, 
Southern California Edison Company. 

Combination Oil and Gas Burners, by 
O. F. Campbell, Sinclair Refining Com- 
pany. 

Design of Transmission Systems for 
Heavy Oil, by Fritz Karge, Union Oil 
Company of California. 

Modern Combustion Furnaces, by 
Albert L. Baker of the M. W. Kellogg 
Company. 

Pressure Pipe Thermometer Systems, 
by L. G. Beam and A. Noble, -Bristol 
Company. 

Pyrometers, by R. L. Goetzenberger 
and W. A. Rolnick, Brown Instrument 
Company. 


Swing 


Gas Measurement Short 


Course April 19-21 


HE executive committee of the 

Southwestern Gas Measurement 
Short Course has made definite plans 
for the 1938 school. 

Gilbert Estill, Oklahoma Natural Gas 
Company, Tulsa, who is general chair- 
man of this committee, presided during 
the morning session, and L. G. Rhein- 
berger, Sinclair Prairie Oil Company, 
Tulsa, chairman of the program com- 
mittee, presided in the afternoon. 

The dates for this year’s Short 
Course were set for April 19, 20 and 21. 

The committee approved the recom- 
mendation that a bulletin of the pro- 
ceedings of the 1938 school be pub- 
lished, and a copy of this bulletin be 
mailed to each person who registers 
for the school. 

G. W. McCullough, Phillips Petro- 
leum Company, Bartlesville, was ap- 
pointed chairman of the publication 
committee. J. H. Page of the gas de- 
partment of the Kansas Corporation 
Commission was unanimously elected a 
member of the executive committee. 

Other members of the executive com- 
mittee are: W. H. Carson, University of 
Oklahoma, Norman, chairman of ban- 
quet, entertainment and local arrange- 
ments committee; R. D. Hanley, Mag- 
nolia. Petroleum Company, Dallas, 
Texas, chairman of exhibits committee; 
Miss Kate A. Niblack, Oklahoma Utili- 
ties Association, Oklahoma City, chair- 
man of registration and publicity com- 
mittee; and Earl Kightlinger, Arkansas 
Louisiana Gas Company, Shreveport, 


Louisiana, chairman of practical meth- 
ods committe. 

Other committee members are: E. M. 
Myers, Corporation Commission, Okla- 
homa City; A. M. Crowell, Texas Rail- 
road Commission, Austin; E. H. Poe, 
secretary of Natural Gas Department of 
American Gas Association, Dallas; Wil- 
liam F. Lowe, secretary of Natural 
Gasoline Association of America, Tulsa; 
J. H. Satterwhite, American Meter Com- 
pany, Tulsa; W. R. McLaughlin, Pitts- 
burgh Equitable Meter Company, Dal- 
las; G. B. Lane, Foxboro Company, 
Dallas; George P. Bunn, Phillips Petro- 
leum Company, Bartlesville; Max Wat- 
son, Canadian River Gas Company, 
Amarillo; Fay C. Walters, Panhandle 
Eastern Pipe Line Company, Kansas 
City; R. L. Rountree, United Gas Pub- 
lic Service Company, Houston; C. A. 
Gibson, Cities Service Gas Company, 
Bartlesville; Norris Plank, Shell Petro- 
leum Company, Tulsa, and R. M. Scho- 
field, Lone Star Gas Company, Dallas. 


Third World Petroleum 
Congress in 1940 


MEETING of the Permanent 
Council of World Petroleum Con- 
gresses was held in Paris on January 
22, 1938, under the presidency of 
Colonel L. Pineau, president of the 
council. Representatives of the follow- 
ing countries were present: Belgium, 
France, Germany, Great Britain, Hol- 
land, Roumania and the United States. 
The permanent Council unanimously 
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Lummus Combination Selective Cracking Unit, 
Heath. This unit is running crude from the Pure Oil 
Company's new Illinois field, also Mid-Continent and 
Corning crudes. Cracking capacity: 6,000 barrels 
per day. 


LE A 


Lummus Crude Topping Unit, Smiths Bluff; produces 
straight run gasoline, kerosene, special naphthas and gas 
oil cracking stocks. Capacity: 11,000 barrels per day. 
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THE LUMMUS COMPANY, 420 LEXINGTON AVENUE, NEW YORK, NEW YORK 
411 WEST FIFTH STREET, LOS ANGELES, CAL. ° BUSH HOUSE, ALDWYCH, LONDON, W, C. 2 
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accepted the invitation of the Deutsche 
Gessellschaft fur Mineralolforschung, 
presented by Professor L. Ubbelohde, 
to hold the Third World Petroleum 
Congress in Berlin during the months 
of Mé@y or June, 1940. In accepting this 
invitation, the Permanent Council de- 
sires to record its appreciation of invi- 
tations which had also been received 
from organizations in the United States, 
Austria and Holland respectively, to 
hold the Third World Petroleum Con- 
gress in those countries. 

The exact date of the Third World 
Petroleum Congress will be announced 
in due course. Due consideration will 
be given to the dates of other inter- 
national congresses which are being 
arranged to take place in 1940 in Ber- 
lin, London, Rome and elsewhere, so 


as to avoid any overlapping with the 
date of the Third World Petroleum 
Congress. 


Index to A.S.T.M. 
Standards 


HE latest edition of the Index to 

A.S.T.M. Standards and Tentative 
Standards gives information on all of 
the 823 standards as of January 1, 1938. 
The index is of service to anyone wish- 
ing to ascertain whether the society 
has issued standard specifications, test 
methods, or definitions covering a par- 
ticular engineering material or subject 
and it is of help in locating the stand- 
ards in the volumes in which they 
appear. 
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ment for any water conditioning 
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All items are listed in the Index un- 
der appropriate key-words according to 
the particular subjects they cover. As 
a convenience a list is given of the 
specifications and tests in numeric se- 
quence of their serial designations. 

Copies of this publication are fur- 
nished without charge on written re- 
quest to American Society for Testing 
Materials headquarters, 260 South 
Broad St., Philadelphia. 


New Edition, Arc Welding 
Handbook Announced 


“Procedure Handbook of Arc Weld- 
ing Design and Practice,” fifth edition 
just announced by The Lincoln Electric 
Company, Cleveland, Ohio, contains 
1012: pages and a total of 1243 illus- 
trations including photographs and 
drawings. The Handbook is reissued 
each year to include all new data essen- 
tial for most efficient use of arc weld- 
ing in all its varied applications. 

Encyclopedic in scope, concisely writ- 
ten and profusely illustrated, the Hand- 
book is the complete arc welding refer- 
ence guide. Written especially for use 
of designers, engineers, architects, pro- 
duction managers, welding supervisors 
and operators, the Handbook contains 
a wealth of data of interest to drafts- 
men, steel fabricators and _ erectors, 
foremen, cost estimators, maintenance 
managers, shipbuilders, piping and pipe 
line contractors and students of weld- 
ing. 

The Procedure Handbook is 5% x9 
inches, an ideal size for desk or shop 
use. The binding is brown semi-flex- 
ible simulated leather, gold embossed. 
Copies will be mailed, post paid, to any 
address in the United States for $1.50 
per copy; foreign $2.00 per copy. 


Make Wetter Water for 
Textile Manufacturers 


OW WET is water? That sounds 

like just another foolish question, 
but not to a petroleum chemist. By 
utilizing certain by-products in the re- 
fining of petroleum, substances have 
been created that actually make water 
wetter. These products are finding wide 
use as detergents in the scouring and 
cleaning of wool in the textile industry. 
By their use, softer woolens in prettier 
shades can be produced. 


Various things, such as a duck’s back, 
are not easily wet. Raw wool .is an- 
other not easily wetted, even when con- 
siderable soap is dissolved in the water. 
But when certain petroleum derivatives, 
known as sulphonic substances, are 
added to the cleaning solution, they 
act as remarkable wetting and deter- 
gent agents, easily penetrating the tex- 
tile fibers. 

Because these petroleum derivatives 
are stable and unaffected by acid solu- 
tions, they can be used in many dyeing 
operations unsuitable for soap, which is 
unstable. They also are particularly 
adapted for use in. hard water. 

Besides making the water wetter for 
the textile manufacturers, the petro- 
leum industry has also developed spe- 
cial lubricating oils so that drippings 
from the machinery do not discolor the 
fabrics. 
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Exhibits for Refiners at 
International Exposition 


EN connected with the refining di- 
vision of the petroleum industry 
will find many interesting and instruc- 
tive exhibits depicting the various 
phases of the refining industry at the 


International Petroleum Exposition, 
May 14 to 21, at Tulsa. 
The most spectacular part of the 


huge display of scientific and technical 
exhibits in the new Hall of Science, 
which will be under the direction of 
Dr. Gustav Egloff, will be the 30-foot 
operating model of a modern petro- 
leum refinery. In it all of the major op- 
erations from the distillation of crude 
oil to final treatment are demonstrated. 
All of these operations are carried on 
in glass tanks, retorts, stills, bubble 
towers and pipe connections. The only 
model of its kind in the world, this re- 
finery has an intricate maze of pumps, 
motors, pipes and valves beneath it to 
keep it in operation. A recorded voice 
explains each operation so that visitors 
can follow them progressively as they 
occur within the glass towers, tanks, 
etc. 

James H. Gardner, president of Gard- 
ner Petroleum Corporation and chair- 
man of the foreign delegates commit- 
tee, has announced that the delegates 
from foreign nations who visit the ex- 
position will be taken on a tour of the 
major refineries of the Mid-Continent 
area. On this tour they will have a 
chance to see and hear how the refin- 
eries of the United States operate and 
what their main principles and proc- 


ya 


esses are and how the-men and ma- 
chinery cooperate to derive the fullest 
benefit from crude. petroleum. Men 
connected with the refining division of 
the oil industry are invited to make 
these tours. 


Some of the refining equipment on 
display during the oil show will be the 
various types compressors, motors to 
operate the compressors, reflex gauges, 
tube cleaners, feed-water heaters, ce- 
ment, ball mills, filters, acid handling 
equipment, gas indicators, recording 
gauges, packing, welding, pumps, mo- 
tors and generators, spray nozzles and 
the latest types of fire fighting equip- 
ment. These types of equipment will be 
only a small part of the refining equip- 
ment: that will be displayed, demon- 
strated and discussed for the edification 
of the refining men of the petroleum 
industry during the oil show, from 
May 14 to 21, at Tulsa. 

The exposition will have many ex- 
hibits and demonstrations that will in- 
terest visitors to the oil show, but the 
one that the oil men should be most 
interested in shows how the companies 
are working in conjunction with their 
employes to reduce the number of fatal 
and crippling accidents in the oil indus- 
try. “Safety Day,” which will be May 
20, is devoted to showing the latest de- 
vices and practices of the oil com- 
panies to reduce the accident toll. This 
program is of benefit to every oil man 
from a roughneck to the executive pres- 
ident of the largest company, as it 
shows and explains how every person 
can aid in the battle to preserve the 
lives and limbs of the oil men. 


J. D. McCamey, director of safety 





for Carter Oil Company and chairman 
of the safety committee, has announced 
that many of the major oil companies 
have entered safety teams in the mas- 
sive “Safety Day” demonstration on 
the first Friday of the Exposition, 
May 20. 


Date Announced for 
1939 Houston Oil Show 


At A meeting of the directors of the 
Oil-World Exposition held Febru- 
ary 10, the date for the next oil show 
to be held at Houston, was set for 
April 24 to 29, 1939, inclusive. This ac- 
tion is in accordance with the by-laws 
of the organization and with the desires 
of the directors to cooperate with the 
oil industry by not holding the exposi- 
tion more frequently than every other 
year. By unanimous vote the directors 
appointed Ed G. Lenzner, general man- 
ager for the 1939 exposition. 


The size of next year’s oil show at 
Houston is to be increased considerably 
because of the greater demands for 
space reservations which have been re- 
ceived since the 1937 exposition. An 
addition to the main exposition build- 
ing is being constructed to provide 
additional indoor exhibiting space. This 
will eliminate the necessity for a tent 
or other auxiliary buildings and will 
consolidate the indoor spaces to pro- 
vide added facilities for exhibitors. A 
large increase in the outdoor. exhibiting 
space is also being planned to take care 
of the larger types of equipment and 
to provide for extensive demonstration 
work. 
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LS) get@apapes and construction welding in the 
refinery includes metals and alloys of many types and 
thicknesses with welding conditions of all kinds. Normally, 
you would require about six welders of different capacities and 
characteristics to get maximum quality and economy on each 


of the 1oo1 jobs encountered. 


In effect, you have that assortment of welders in just one 
“Shield-Arc.” Equipped with Dual Continuous Control, this 
Lincoln Welder can be varied both as to current output and 
arc characteristics to give you exactly the best “tailor-made” 
welder that money could buy for each and every job encountered. 
By a twist of the wrist you can set its control to give you the 
right type and the right size of arc every time. Users report 


15% to 20% faster welding because of this selectivity. 


Mail the coupon for a free copy of “The New Arc Welding 
Technique” describing this development. 


THE LINCOLN ELECTRIC COMPANY 
Largest Manufacturers of Arc Welding Equipment in the World 


THE LINCOLN ELECTRIC Co, 
Dept. M-472, Cleveland, Ohio. 
Send me a free copy of “The New 
Arc Welding Technique.” 


‘Name 


” 





Position 





Company 





Address 





City 








Vacuum Unit: Roosevelt Oil Corpo- 
ration, Mount Pleasant, Michigan, is 
erecting a new $250,000 vacuum distilla- 
tion unit which will increase capacity 
of the plant by 3000 barrels per day 
and enable the company to produce a 
variety of lubricating oils in addition 
to its present products. 


Operating: Lube Oil Corporation, 
Alma, Michigan, which purchased the 
plant of Wolverine Refining Company, 
has completed remodelling the equip- 
ment for production of lubricating oils. 
Dewaxing machinery is being installed 
for the production of finished oils. 


Gasoline Plant: The Garland Syndi- 
cate is planning erection of a combina- 
tion natural gasoline extraction and oil 
sand repressuring plant in the Garland 
field of northern Wyoming. The com- 
pany is headed by H. R. Harriman and 
Jon Laing. 


Gasoline Plant: Warren Petroleum 
Company has completed construction 
of its 50,000,000 cubic feet daily gaso- 
line plant in the McCampbell field near 
Aransas Pass, Texas, and is producing 
around 25,000 gallons of gasoline per 
day. 

Gasoline Plant: Byrd-Frost, Inc., has 
been granted permit by the Railroad 
Commission of Texas for erection of 
a natural gasoline extraction and oil 
sand repressuring type of plant in the 
Long Lake field, Anderson County, 
Texas. 
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VY PLANT ACTIVITIES VY 


Tankers: Socony-Vacuum Oil Com- 
pany, Inc., has awarded contract to 
Bethlehem Shipbuilding Corporation 
for construction of two tankers to be 
built at the Sparrows Point, Maryland 
plant. The contract involves expendi- 
ture of about $4,500,000. 

Gasoline Plant: Sunray Oil Company 
and Phillips Petroleum Company will 
start immediately the construction of a 
jointly owned natural gasoline plant in 
the K-M-A pool near Wichita Falls, 
Texas. The plant will be capable of 
handling all of the gas in that vicinity 
and will be located in the southwest 
extension of the field. 


Hydrogenation: The Liquid Fuels 
Office (Service Combustibles Liquides) 
Paris, France, is reported planning to 
build three plants for the manufacture 
of synthetic gasoline, with annual ca- 
pacity of each plant given as 
metric tons. The coal deposits at Gar- 
danne and Decazeville and the lignite 
deposits in the Landes area will be 
used. It is planned to use a different 
hydrogenation process at each plant. 
The Bethune and the Lievin processes 
will be used and the third process will 
be a modification of the Hydro Patents 
Company process, if the negotiations 
now pending are carried through suc- 
cessfully. 

Hydrogenation: Hayama Oil Com- 
pany, Japan, is reported to have formed 
a 1,500,000 yen subsidiary under the 
name of the Japan Oil Chemical In- 


60,000 





dustrial Company to specialize in pro- 
duction of high-octane gasoline, lub- 
ricating oil-~and heavy oil from.tar by 
high temperature hydrogenation. The 
plant is to have capacity of 20,000 met- 
ric tons the first year and is to be ex- 
panded to produce 150,000 tons at the 


end of five years, Nippon Kogyo re- 
ports. 

Steam Electric Plants: Pacific Gas & 
Electric Company, Los Angeles, has 
appropriated $10,000,000 for construc- 
tion of two new 44,000 kilowatt steam 
electric plants to be located at Tide 
Water Associated Oil Company’s Avon 
refinery and Shell Oil Company’s Mar- 
tinez plant, which will utilize surplus 
steam and residual gas resulting from 
the refinery operations. 


Building: Southwestern Oil & Re- 
fining Company, Inc., Harry E. Clark, 
president, Lake Charles, Louisiana, has 
started construction of its new 5000- 
barrel skimming plant. Estimated cost 
is $100,000. I. B. Chittenden is in charge 
of construction. The company is spend- 
ing $150,000 on terminal facilities with 
completion ofboth jobs scheduled for 
May. 

Operating: Eggleston Oil Products 
Company, Three Rivers, Texas, headed 
by George Eggleston, formerly of Cor- 
pus Christi, began operating its 3000- 
barrel combination atmospheric-vacuum 
distillation type refinery late in Febru- 
ary. The plant processes crude from 
the Ezzell field principally but will use 
some crude from the Callihan and 
Jacob pools. Products are gas oil, lu- 
bricating oil and asphalts. 

Construction: Richfield Oil Corpora- 
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Lubricating Greases: 


Their Manufacture and Use 


E. N. KLEMGARD 


Practical Book for the Manufacturer and Consumer 


Mr. E. N. Klemgard, nationally-known consulting 
lubricating engineer, has brought to a focus the per- 
tinent, scientific knowledge available in this impor- 
tant field in an entirely new book. It is specifically 
written to present concise solutions to the multiplicity 
of lubricating problems which daily confront refinery 
bearing manufacturers, 
lubricating engineers, 
salesmen, chemists, technologists, etc. 

Contents: Colloidal Nature of Lubricating Greases; 
Materials Used in Grease Manufacture; Theory of 
Lubricating Grease Manufacture; Grease Manufac- 
turing Equipment and Plant; Calcium Base Greases; 
Sett Greases; Sodium Base Greases; Aluminum Base 
Greases; Lead Base Greases; Miscellaneous Metallic 
Soap Base Greases; 
cants; Organic Lubricants and Extreme Pressure Com- 
Miscellaneous Organic Lubricants; Grease 
Plant Management and Research; Appendix, Analyt- 
ical Methods and Tests. 


THE GULF PUBLISHING COMPANY 
P. O. BOX 2811, HOUSTON, TEXAS 
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wee, lint a FUNNY COY 


.. Sonmltieatsf/” 


‘“Salesmen say I'm a ‘funny guy’... have an 
idea that I never take them seriously. Well, 
it's all right with me if they keep on thinking 
so, because I’m a busy man and if I didn't do 
something to discourage these lads, they'd 
bother me all day long. 

“ But I put aside that ‘protective mask’ of 
flippancy when I pick up my copy of The 
Refiner and Natural Gasoline Manufacturer. 
Then I am serious enough. Those editors 
know my business. They keep me in touch 
with trends and developments and give me 
practical ideas about the Refining Industry. 
And I read the ads, too, because I know they 
are in there because they have something to 
offer—not because they get editorial public- 
ity. As a matter of fact, the advertising in 
the Refiner gives me a good steer on which 
salesmen I should take seriously. 


“Is it any wonder that I willingly renew my 


subscription to the Refiner year after year?” 








tion, Watson refinery, California, has 
let contract to C. F. Braun & Company 
for complete modernization of its pres- 
ent crude distillation unit. Capacity of 
the revamped unit will be between 14,- 
000 and 19,000 barrels per day. The 
company has also let contract to Bech- 
tel-McCone Corporation for the con- 
struction of a redistillation unit of 8000- 
barrel capacity at the same refinery. 
Cost of these two jobs is reported at 
300,000. This work is not a part of the 
new refinery now under construction, 
although this work was provided for 
under the original major contract of 


roughly $5,000,000. 


Operating: Co Service Oils, Inc., 
Princeton, Louisiana, with headquar- 
ters in Shreveport, has completed con- 





struction of its 750-barrel plant for 
manufacture of lubricating oils, blown 
asphalts and greases. A skimming plant 
is scheduled for completion April 1. 


Hydrogenation: Standard Oil Com- 
pany of California has completed con- 
struction of its hydrogenation plant 
licensed by the Hydro Patents Com- 
pany at its Richmond refinery. The 
plant produces high-octane motor fuel 
for aviation purposes. Polymer prod- 
ucts from the recently completed po- 
lymerization unit are charged to the 
hydrogenation plant for production of 
fuels of 100 octane and higher. The 
plant operates at a pressure of 3500 
pounds and has rated capacity of 1000 
barrels per day. The new unit is the 
fourth of its type in this country, the 
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PHILADELPHIA, PA. 





ON'T wait for a decision on solvent 
extraction to put in Sharples centrifugal 
acid treating. The single solvent proc- 
esses require acid treating anyway, and 
by the time the solvent process is operat- 
ing, the Sharples plant will probably 


have repaid its costs. 


Sharples experience in centrifugal acid 
treating is world wide. Plants are oper- 
ating in the United States, Argentina, 
France, Italy, Czechoslovakia, Germany, 


Japan and Spain. 
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others being located at Standard Oil 
Company of Louisiana’s Baton Rouge 
plant, Standard Oil Company (New 
Jersey) Bayonne, N. J. refinery, and 
Gulf Oil Corporation’s Port Arthur 
plant. 


Expansion: Sun Oil Company, Phila- 
delphia, plans improvements to its re- 
fineries at Marcus Hook, Pennsylvania 
and Toledo, Ohio, at reported cost of 
$1,000,000 for each plant. This is part 
of the company’s $11,000,000 expansion 
program for 1938. 


Gas Purification: Standard Oil Com- 
pany of New Jersey has awarded a 
contract to The Girdler Corporation 
for construction of a Girbotol plant for 
the removal of hydrogen sulfide and 
the recovery of hydrogen sulfide from 
refinery gases at the Bayway, New Jer- 
sey, refinery. The plant will be com- 
pleted early this summer. 


Crude Unit: Continental Oil Com- 
pany is completing installation of a 
new crude distillation unit of 3000 bar- 
rels capacity to increase plant capacity 
to 5000 barrels at Denver, Colorado. 
The enlargement program at this plant 
is costing about $400,000. 


Lube Plant: Airlane Petroleum Cor- 
poration of San Francisco, is complet- 
ing rebuilding of the former Saeger re- 
finery at Oildale, California, having 
converted the old plant into a lubricat- 
ing oil refinery of 500 barrels capacity. 


Enlarge: Warren Petroleum Corpo- 
ration, Monument, New Mexico, is in- 
creasing capacity of its 50,000 gallons 
daily natural gasoline plant by addition 
of facilities to handling 30,000,000 feet 
more gas per day, and is installing 
equipment for increasing production of 
butane. The plant is of the absorption 
type. 


Completed: Barnsdall Oil Company 
has completed construction of its new 
12,000,000 cubic feet natural gasoline 
plant in the Foster Field, Ector Coun- 
ty, West Texas, and is processing 
about 6,000,000 feet daily at this time. 
The plant is located about 5 miles west 
of Odessa, Texas. 


Gas: Lomita Gasoline Company, 
Long Beach, California, has arranged 
with Standard Oil Company of Cali- 
fornia and Signal Oil & Gas Company, 
both with plants at Signal Hill, to pro- 
cess portions of the gas produced in 
the new Long Beach Harbor field 
which Lomita has under contract. Lo- 
mita Gasoline Company has completed 
a 16-inch natural gas line from the 
Harbor field to Signal Hill for trans- 
porting the gas production out of the 
new field. 


Enlarge: British American Oil Com- 


‘ pany, Montreal East, Quebec, Canada, 


has started construction of a $500,000 
extension to its refinery. 


IVE new distributors for Republic 

tubular products have been announced 
by N. J. Clarke, vice president in charge of 
sales of Republic Steel Corporation, Cleve- 
land, Ohio. These include: Bomar Gross, 
Inc., Jamaica, N. Y.; Drake Supply Com- 
pany, Los Angeles, Calif. ; Iowa Machinery 
& Supply Company, Des Moines, Iowa; 
Wilkins Pipe & Supply Company, Peoria, 
Ill.; and Woodmanse Manufacturing Com- 
pany, Freeport, Ill. 














YOU SEE IT ON THE FACES OF THE MEN 


on the front line, fighting tough coke with husky Liberty and Lagonda 
tube cleaners—and making new time records doing it. You see it too, 
on the countenances of the executives and engineers who select these 


sturdy coke-destroyers, and who are responsible for results. 


And they get results— clean, unscarred tubes, swept clear of coke 
even though the tube be slightly warped or sagged — even though the 


coke be flinty-tough, more than usually reluctant to let. go. Results, in 


| A C () N 1) A apparatus brought back to highest efficiency in shortest possible time. 
The kind of results that count. 


Get all the facts. Write for the bulletin on Refinery Tube Cleaning. 


LIBERTY ELLIOTT COMPANY 
EE scoatrucers, spamoritie, ene 


District Offices in Principal Cities 
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VY BUSINESS NOTES V 


O meet the demand for boiler equip- 

ment designed to withstand in- 
creasingly high temperatures and pres- 
sures, the Clees Valve and Engineer- 
ing Company is installing a new boiler 
in its testing laboratory at Newark, 
New Jersey, to provide steam at a 
pressure of 2500 pounds per square 
inch. The boiler probably will go into 
service in March. 

This will supplement existing testing 
equipment capable of supplying steam 
at 1500 pounds per square inch and 
hydraulic facilities for tests up to 10,- 
000 pounds per square inch. 

Testing equipment of this type is 


highly valuable in ascertaining the 
characteristics of products at elevated 
temperatures and permits the manufac- 
turer to determine with certainty how 
the equipment will perform under ac- 
tual operating conditions. The equip- 
ment is used in testing recently-de- 
veloped types of forged steel valves, 
some of which are made to withstand 
pressures up to 2500 pounds per square 
inch. Valves of this type are now being 
produced in sizes up to 8 inches, while 
2% inches was the previous maximum 
size for forged steel valves. 

With valves being made to withstand 
pressures as high as 2500 pounds per 
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SUPER-POWERED 
SELF -FEEDING 


comes along. 








AIRETOOLS 


do a thorough job of tube cleaning speedily and 
safely. There is no tube-cleaning hold-up in getting 
a unit back on stream with them on the job. 

The economical operation and dependability of 


these tools have caused many of the largest refineries 


Try Airetools. Compare them and let them prove 
on the job what they can do when that real tough job | 





both here and abroad to adopt Airetool as standard. | 


Send for your copy of Bulletin No. 12 


THE AIRETOOL MFG. CO. 


SPRINGFIELD, OHIO 
EASTERN OFFICE: 50 CHURCH STREET, NEW YORK. N. Y. 


* Gorter“ 





Super-Powered Motor with Self-Feeding Expansion Cutter Head 











square inch in sizes hitherto unob- 
tainable, the problem of machining is 
becoming increasingly difficult, so that 
the finest and most modern precision 
machinery is essential. These must 
be provided with special tools for main- 
taining the highest accuracy. 


. T. CAMPBELL, formerly assistant 

manager of petroleum sales at the 
Akron, Ohio, headquarters of The B. F. 
Goodrich Company has been trans- 
ferred to New York City as assistant 
manager of petroleum sales in the 
eastern division, it is announced by C. 
B. O’Connor, general sales manager of 
the tire division. 


In that post he succeeds William Se- 
wall, recently named manager of the 
petroleum sales department with head- 
quarters in Akron. Morris A. Starr, At- 
lanta, Georgia, petroleum sales repre- 
sentative takes Campbell’s place as as- 
sistant manager of petroleum sales in 
Akron, and is in turn succeeded by 
E. H. Fitch as Atlanta representative. 


ge ATRBANES, MORSE & Company 
has moved its general offices to the 
modernized Fairbanks-Morse building 
at 600 S. Michigan Avenue, Chicago. 
This is but 4 blocks from the building 
at 900 S. Wabash Avenue, which was 
the company’s headquarters for a third 
of its 108 years. And it is only 8 blocks 
from the site of the Fairbanks-Morse 
store on State Street near Madison 
Street that was destroyed by the Chi- 
cago fire in 1871. 


The company’s new quarters have 
been completely remodeled and _ re- 
decorated. New facades on both its 


Michigan Avenue and Harrison Street 
sides give the building a modern ap- 
pearance in keeping with its interior 
treatment. A new elevator system, at- 
tractive wood paneled elevator corri- 
dors, glass-blocks office partitions and 
other improvements combine practical- 
ity with attractiveness to provide ideal 
offices. 

The first five floors of the building 
are occupied by the executive, sales 
and departmental offices. In the dis- 
play room on the first floor are shown 
some of the company’s various prod- 
ucts. Grouped about a ten-ton, eight- 
cylinder Diesel engine are electrical 
machinery, pumps, scales, railroad and 
farm equipment, household appliances, 
automatic coal burners and air con- 
ditioners—products that are manufac- 
tured in  Fairbanks-Morse factories 
throughout the country and sold all 
over the world. 


HREE executives associated with 

the Industrial Sales Department of 
Westinghouse Electric & Manufactur- 
ing Company have been promoted to 
new positions. 

O. F. Stroman, since 1931 manager 
of the industrial sales department, has 
been appointed assistant to the vice 
president in charge of sales. 

C. B. Stainback formerly assistant 
manager of the industrial sales depart- 
ment becomes manager. 

Bernard Lester, also a former assist- 
ant manager has been made manager 
of a newly created resale department. 

Stroman and Lester will make their 
headquarters in the Pittsburgh offices 
of the company in the Union Bank 
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KEY 
A, Coke-burning furnace 


L , Cooling tower 


B, Air blower M, Liquor cooler 
B C, Sludge decomposer N, Cottrell precipitator 
D, Sludge feed tank 0, Substation 
e E , Dust catcher P , 93% drying tower 
F , Black oit tank Q, SO, blower 
=. 6 , Cooling tower R , Starting-up furnace 
1 cA ' H , Settling tank S , Converter 
Re, I , Oil collector T , Heat exchanger 
J , Light oil tank U , 98% absorption tower 


K , Secondary furnace 
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ACID 
Typical flow diagram of CHEMICO Sludge Conversion Plant for the regeneration of concentrated sulphuric acid from acid sludge. 


The CHEMICO Conversion Process 


recovers the most value from acid sludge 















REFINERY ACID SLUDGES vary in recovery value, 
but with this CHEMICO process even otherwise 
almost worthless compositions can be transformed 
into clean 98 per cent or stronger regenerated acid 
—and this at a cost that leaves no argument for 
hydrolization or separation of the sludge with sub- 
sequent acid purification and concentration, and 
certainly none for disposal of sludge to waste, with 
non-productive labor expense and risk of pollution 
controversies. 

This CHEMICO Process is free from separators, 
pressure treaters and acid concentrators, and util- 
izes only equipment involving low operating and 
maintenance expense. Centralized control and elim- 
ination of physical effort minimize labor costs, and 
there is no economic loss. No valuable fumes es- 
cape, and the by-product, a granular coke, is 
usable as excellent fuel. 

Investigation of the five-year performance of the 


earliest installation induced three other refiners to 
order CHEMICO Acid-Sludge Conversion Plants, all 
of which are now in operation. 

Experience with about every imaginable sludge 
composition enables this organization not only to 
determine the true recovery value of your sludge, 
but also to foretell the sludge-treating costs, to 
proportion equipment for most economical process- 
ing, and to design a CHEMICO plant to best meet 
your specific needs. 

Acid regeneration in your own CHEMICO plant 
would assure dependable supply, reduce your 
treating costs on every barrel of finished product, 
and add substantially to operating profit. We will 
design, erect and equip the acid plant complete 
and. deliver at full-capacity operation with working 
crew trained—all subject to acceptance after im- 
partial test has proven the performance to be as 
represented. 


TELL US YOUR CONDITIONS AND HAVE US SUBMIT RECOMMENDATIONS 
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NO OBLIGATION 


CHEMICAL CONSTRUCTION CORPORATION 
MAM OFFICES: 30 ROCKEFELLER PLAZA, NEW YORK 


Cables: Chemiconst, New. York 


European Representatives: Cyanamid Products, Ltd., 14 Finsbury Circus, London, E.C. 2 


CHEMICO PLANTS are PROFITABLE INVESTMENTS 





Building. Stainback’s office will be in 
the East Pittsburgh Works. 


ANNING, Maxwell & Moore, Inc., 
Bridgeport, Connecticut, announces 
assignment of nine new general field 
salesmen to territories. 
New territories have been created 
and salesmen with headquarters as fol- 


lows to serve them: Charlotte, N. C., 
Paul Hayden; Jacksonville, Fla., W. H. 


Kissam; New Orleans, La, R. F. 
Heath, Minneapolis, Minn, K. W. 
Johansson, Columbus, Ohio, W. S. 
Adams. 


The following territories where of- 
fices are established are being strength- 
ened by the following salesmen: New 
York, V. W. Farris; Philadelphia, H. 


H. Jones; Chicago, H. B. Stallings; 
Tulsa, C. W. Velie. 

Two new district sales managers are 
also announced as a part of this sales 
force expansion. R. W. Neel, who has 
represented Manning, Maxwell & 
Moore for a number of years, is now in 
charge of the newly created South- 
eastern district with headquarters in 
Atlanta. Malcolm Black has been made 
manager of the Southwestern district 
with headquarters in Tulsa. 


“Pae following ten companies have 
recently been appointed by the 
Eagle-Picher Sales Company as dis- 
tributors for the Eagle-Picher line of in- 
dustrial insulating materials: Automatic 
Coal Burner Company, Beckley, W. 





PORTABLE 


BEATERS 








Patent Pending 


Insulating refractory lined Heaters & Pipe Stills 


For 


TOPPING — PIPE LINES — GAS — AIR — WATER 


Fired steam superheaters and stack economizers. 


Gas or oil fired. High or low pressure, A.S.M_E. 


Code. Compact, high efficiency units at low cost. 


Capacity 1 to 12 million B.T.U. per hour. 


R. B. MILLARD ENGINEERING CO. 


439 S. ALLEGHENY, TULSA, OKLAHOMA, U.S.A. 


MANUFACTURERS and CONSULTING ENGINEERS 


Write Your Nearest Representative 
THE LANEY COMPANY, 743 Kennedy Bldg., Tulsa, Okla. 
HUDSON ENGINEERING CO., M. & M. Bldg., Houston, Texas 
SOUTHWESTERN ENGINEERING CO.; 90 West St., N.Y.C., N.Y. 
INDUSTRIAL ENGINEERS, INC., 819-A 59th St., Los ‘Angeles, Cal. 
ETABLISSMENTS EMERIC KROCH, 9 Rue Du Moniteur, Brussels, Belgium 
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Va.; Bemis Refractories Service Com- 
pany, Springfield, Mass.; The Corbett- 
Wallace Corporation, Houston, Texas; 
Joseph A. Coy Company, Tulsa, Okla- 
homa; The G. M. Hardware Company, 


Beaumont, Texas; H. R. Kelly Com- 
pany, Inc., Brooklyn, New York; Fred 
H. McGee, Chattanooga, Tenn.; Mc- 
Lean-Peterson Company, Cincinnati, 
Ohio; United Brick & Tile Company, 
Oklahoma City, Okla.; United Engi- 
neering & Equipment Company, Nash- 
ville, Tenn. 

Included in the Eagle-Picher line are 
plastic insulation, blanket and fill in- 
sulation, pipe insulation for either in- 
doors or outdoors, blocks and water- 
proofing compounds. 


EON A. WATTS has been ap- 

pointed to succeed the late Samuel 
Moore as general superintendent of 
Allis - Chalmers Manufacturing Com- 
pany’s service and erecting department. 
He joined that company in 1903 and 
during his many years of shop and field 
service experience has handled prac- 
tically every line of equipment built by 
that organization, including many of 
the larger steam and _ hydro-electric 
power units, cement mill equipment, 
mining and electrical machinery. In 
1924 he was stationed at Atlanta, Geor- 
gia, after having been appointed dis- 
trict superintendent of service and erec- 
tion for the Southeast. In 1935 he was 
transferred to Milwaukee as assistant 
to Moore, whom he now succeeds. 


RANK H. DEWEY, general mana- 

ger of the air conditioning division 
of Gar Wood Industries, Inc., Detroit, 
was appointed president of the Oil 
Burner Institute at a special meeting 
of the board of directors to fill the un- 
expired term of Charles M. Lockwood 
of Rock Island, Illinois, who resigned. 


P. WITHEROW, president of 

Blaw-Knox Company, Pittsburgh, 
has announced the appointment of N. 
B. Ornitz as president of Power Piping 
Division of Blaw-Knox Company, and 
of W. N. Quartz, as vice president in 
charge of operations. Ornitz, a director 
and a vice president of Blaw-Knox 
Company, will also continue the man- 
agement of National Alloy Steel Divi- 
sion of Blaw-Knox Company. 


HEO F. FELDS, for the past five 

years representing E. D. Bullard 
Company in Houston, has recently been 
promoted to district manager. His new 
territory includes Texas, Oklahoma and 
Louisiana. 

Felds is an accredited first aid in- 
structor both by the American Red 
Cross and the United States Bureau 
of Mines. He will continue to make his 


‘headquarters at 1 Main Street. 


E. B. Bain, an experienced industrial 
safety man, has been added to the com- 
pany’s Houston organization. 


R: B. MILLARD Engineering Com- 
pany, Tulsa, announces appoint- 
ment of distributors in Tulsa, Houston, 
Los Angeles, Chicago, and Brussels, 
Belgium, for newly developed patented 
equipment including portable pipe stills, 
steam superheaters and dehydrators. 
Five portable heaters, each of 25,000- 
barrel capacity, were recently shipped 
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Iso octane is a new aviation fuel that gives to airplanes 
speed and range and climbing power never known before 


Fuel two fast airplanes, one with iso octane blend 
and the other with aviation gasoline, and send them . 
aloft to show their mettle 


It’s like an eagle and a crow The plane without 
iso octane is outclassed 


Iso octane is made by the U.O.P. catalytic selec- 
tive polymerization and iso octane processes 


It is made from the gases produced while the Dubbs 
process is converting oil into Dubbscracked gasoline 


The benefits of these processes, as well as the Dubbs- 
cracking process are yours if you want them 


Universal Oil Products Co Dubbs Cracking Process 
Chicago, Illinois ' Owner and Licensor 





to Venezuela for major oil companies 


and two 1000-barrel heaters. were 
shipped to South Texas. Other oil field 
and refinery specialties are in course 
of development and will be added to 
the line in the near future. 


LAYTON S. COGGESHALL has 

been made general assistant to R. 
B. Beale, manager of the turbine divi- 
sion, central station department of the 
General Electric Company effective 
March 1, it has been announced. He 
was formerly manager of sales of the 
turbine division, Lynn River works. 
John L. Kerr, previously turbine spe- 
cialist in the Central District, has taken 
Mr. Coggeshall’s place at Lynn, and 
Robert S. Neblett has become manager 
of sales, Schenectady section, turbine 
division. 


A. LA FORTUNE, vice president 

of Warren Petroleum Corporation, 
American Natural Gasoline Company 
and Du Mar Oil & Gas Company, has 
been appointed chairman of the Nat- 
ural Gasoline committee of the Inter- 
national Petroleum Exposition, accord- 
ing to an announcement by W. G. 
Skelly, president of the May 14 to 21 
oil show. 

La Fortune said that his committee 
will have charge of the attendance and 
entertainment of the men connected 
with the natural gasoline division of 
the petroleum-industry exposition, and 
will cooperate as an intermediary be- 
tween the manufacturers of natural 
gasoline equipment and the exposition. 
The committee will see that the latest 
types of natural gasoline equipment 








HEAT EXCHANGERS, 
REBOILER, COOLERS, 
AND BUBBLE TOWERS 
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REFINERY IN OKLAHOMA. 
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Tulsa Boiler & Machinery Co. 


WEST TWENTY-FIRST STREET & UNION AVENUE 
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will be shown at the exposition, and 
that the new Hall of Science will 
contain several exhibits on natural gas- 
oline. 

Some of the exhibits, relative to 
natural gasoline already scheduled for 
the exposition include: butane and pep- 
tane displays in the Hall of Science, 
new gas engines which are equipped 
with carburetors and mixing valves, 
through which the pressure on the 
volume tank can be operated at any 
pressure up to 6 ounces through the 
use of the final low regulator; the 
latest types of storage tanks; refriger- 
ation plant equipment; butane filling 
station; liquefied gas bottling station; 
compressors for tank wagons for trans- 


» portation of butane; flowmeters; latest 


type pumps; pipe; Stabilizers and sta- 
bilizer reflux surge tanks; low pres- 
sure accumulators; butane fractionator; 
brine chillers; butane expansion cham- 
bers; dewatering tanks and high pres- 
sure accumulators. These will be only 
a few of the latest types of equipment 
that will be shown. 


EORGE H. BUCHER, executive 
vice president of the Westinghouse 
Electric & Manufacturing Company, 


has been elected president of the com- 
pany. 

Frank A. Merrick, president since 
1929, was elected vice chairman. The 
announcement was made by A. W. 
Robertson, chairman, following a meet- 
ing of the board of directors at the 
company’s New York offices. 

Paul Judson Myler, president of Can- 
adian Westinghouse Company, became 
a director of Westinghouse Electric & 
Manufacturing Company at the same 
meeting. 


ARRY W. KALEY, for 11 years a 

member of the sales department of 
Ethyl Gasoline Corporation, has been 
appointed general sales manager, ac- 
cording to an announcement made by 
Earle W. Webb, president of that com- 
pany. In recent years Kaley has held 
positions as advertising manager and 
assistant sales manager. 





HARRY W. KALEY 
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OTHER WORTHINGTON EQUIPMENT 
FOR THE PETROLEUM INDUSTRY 


DIESEL AND GAS ENGINES 
STEAM TURBINES 
STEAM ENGINES 

PUMPS FOR ALL SERVICES 

COMPRESSORS—AIR AND GAS 
STEAM CONDENSERS 
VACUUM APPARATUS 
V-BELT DRIVES 


COMPRESSION REFRIGERATING SYSTEMS 
ABSORPTION REFRIGERATING SYSTEMS 
REFRIGERATING COMPRESSORS 
REFRIGERATING CONDENSERS 
BRINE AND OIL COOLERS 
CHILLING MACHINES 
HEAT EXCHANGERS 
FILTER PRESSES 
AIR CONDITIONING EQUIPMENT 

| PIPE COILS AND BENDS 








Literature on request 

















‘THE WORTHINGTON 
ANGLE GAS ENGINE 
COMPRESSOR > 





For all refinery gases... 
with compressor design suitable for the re- 
quirements of any particular service .. . built 
in units of 75 to 300 horsepower with single or multi- 


stage compressor cylinders. 


® Maximum accessibility of vital engine 
parts because of straight-line construction. 


@ Twin-ignition*. ..an exclusive Worthington feature. 


@ Force-feed lubrication... pioneered by Worthington. 


@ Readily re-located as complete units, without dismantling 
or disturbing original adjustments. 


@ Compressor cylinders can be quickly changed to meet 


changed conditions. 
@ Totally enclosed . . . dirt and dust proof. 


@ Operates on a wide variety of fuels... 
or manufactured gases. 


refinery, field, 


* At small additional cost 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


Offices: HARRISON, NEW JERSEY - 8ran Of 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 






REFINER AND NATURAL GASOLINE MANUFACTURER 





by 
THE LESLIE LABORATORIES 


Traver Road, Ann Arbor, Mich. 
under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 








The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all read- 
ers. Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 














Fundamental Physical and 
Chemical Data 


Calorimetric Determination of the 
Heats of Combustion of Ethylene and 
Propylene, F. D. Rossint Anp J. ; 
Know ton; Bur. Stand J. Res. 19 (1937), 
pp. 249-61. 


Ethylene and propylene have become impor- 
tant recently because of their availability to the 
extent of 100,000 million cubic feet annually as 
by-products of cracking and on account of their 
use in the synthesis of alcohols, and synthetic 
motor fuels. The heats of combustion of the 
purified gases were determined and the final 
products of combustion were examined to be 
sure that they contained no trace of carbon 
monoxide. The heats evolved in the combustion 
of gaseous ethylene and propylene in oxygen at 
25°C. and at a constant pressure of 1 atmos- 

here to form gaseous carbon dioxide and 
iquid water are: ethylene 1410.97-+-0.30, propy- 
lene 2057.42-+-0.62 international kilojoules/mole. 
Converted to kilocalories by means of the fac- 
tor ™%.1833, these values become respectively, 
337.28+0.07 and 491.82+0.15 kilocalories/mole. 
A study of existing data indicates that the hith- 
erto best values for the heats of combustion of 
these gases differ from these present values 
by —1.6% for ethylene and —0.4% for propy- 
lene. These differences are 75 and 12 times the 
estimated uncertainties in the determination of 
the new values. 


Heat of Combustion and of Forma- 
tion of the Normal Olefin (Alkene-1) 
Hydrocarbons in the Gaseous State, F. 
D. Rosstnt AND J. W. Know ton, Bur. 
Stand. J. Res. 19 (1937), pp. 339-45. 


Thermochemical data on the normal (alkene- 
1) hydrocarbons are reviewed and correlated. 
These data are used, along with the heat of 
combustion increments for a CH: group, to 
calculate values for the members of the olefin 
series of hydrocarbons for which no calorimetric 
data exist. Selected “best” values are given for 
the heats of combustion at 25°C., and for the 
heats of formation from solid carbon and gase- 
ous hydrogen at 25°C. and 0°K. The heats of 
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formation of the gaseous normal olefin hydro- 
carbons can be represented by means of an ex- 
pression of the form AH = A+ Bn-+ A, where 
AH is the heat of formation, A and B are con- 
stant for a given temperature, n is the number 
of carbon atoms in the molecule and A is the 
term giving the deviation from linearity, which 
is zero for n= 5. Values of the constants, A 
and B, and of A are given for 25°C. and 0°K. 


Viscosity and Chemical Constitution, 
M. Soupers, Jr., Jour. Am. Chem. Soc. 60 
(1938), pp. 154-8. 


An equation relating viscosity and density, 
logi (login) = md — 2.9, is found to fit the 
data on 117 organic liquids. The viscosity-dens- 
ity constant, m, is characteristic of each liquid, 
and when multiplied by molecular weight be- 
comes a constitutive property, of each com- 
pound. Values atomic and structural constants 
are derived from which the viscosity-constitu- 
tional constant can be calculated. Comparison 
of the observed and calculated values of the 
constitutional constants for 118 organic liquids 
indicates, in nearly -all cases, errors of less 
than 1%. 


The Critical Temperature of Normal 
Liquids, Raymonp Lautrte, J. chim. phys. 
34 (1937), pp. 452-61. 


The positive difference A between the abso- 
lute critical temperatures Ti and T2 of two con- 
secutive members of a homologous series can 
be calculated by means of the formula A = 
K/T*c, where the constants K and x charac- 
terize the series. The absolute critical tempera- 
ture Te is given by Te = 31/2, where D1 and 
2 are the two increment sums that characterize 
the atoms, the bonds and the properties of the 
molecule. 

| 


Measurements of Certain Physico- 
Chemical Constants of Benzene, M. 
WojciecHowskI, Bur. Stand. J. Res. 19 
(1937), pp. 347-52. 

Discrepancies in the results published on 
the physical constants of benzene are caused 
principally by inefficient purification. Three 
methods of purification were used by the 
author: (a) fractional distillation, (b) azeotropic 
distillation with ethanol, (c) crystallization fol- 
lowed by centrifuging. Phyciso-chemical meas- 
urements were made on fractions prepared in 
each of these three ways. The following con- 
stants were measured: boiling point 80.094-+- 
0.002°C.; freezing point 5.51-++0.01°C.; refrac- 
tive index np, 1,49807--0.00006;. density at 


25°C. 0.87366 gms./cm.*-++0.00002. Other values 
of these constants as reported in the literature 
are reviewed, 
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Chemical Compositions 


and Reactions 


Polymerization of Propylene by Di- 
lute Phosphoric Acid, L. A. Monror 
AND E. R. GmtuiLanp, Ind. & Eng. Chem. 
30 (1938), pp. 58-63. 


_Propylene is polymerized catalytically by 
dilute phosphoric acid at temperatures above 
250°C. and at pressures of 150 atmospheres or 
higher. The polymerization is stepwise. The 
first product is dimer; this in turn reacts with 
more propylene to form trimer, and the latter 
compound then combines with more propylene 
to form tetramer. Somewhat above 300°C., and 
also at concentrations of prosphoric acid over 
30 percent, the character of the polymer starts 
to change, an excess of heavier compounds 
forming at the expense of the yield of dimer. 
Below these limits, however, the composition of 
the products depends solely on the extent of 
the polymerization of the feed and varies from 
practically pure dimer initially to about 35 per- 
cent dimer at nearly complete reaction. In this 
range the rate of dimer formation from propy- 
lene is closely proportional to thie square of the 
reactant concentration in the gas phase above 
the acid catalyst, as well as to the volume and 
concentration of the latter. 


Reactions of Pure Hydrocarbons in 
the Presence of Aluminum Chloride, 
G. Eciorr, E. Wirson, G. Huta, AnD 
P. M. vAN ARsDELL, Chem Reviews 20 
(1937), p. 345. 


The reactions of the paraffin, olefin, acetylene, 
cycloparaffin, cycloolefin, terpene, and aromatic 
series hydrocarbons in the presence of aluminum 
chloride are reviewed. The principal reactions 
involved in the presence of aluminum chloride 
and under a wide range of experimental con- 
ditions are dissociation, dehydrogenation, hydro- 
genation, isomerization, cyclization, polymeriza- 
tion, alkylation, and aromatization. The striking 
fact is evident that the key hydrocarbons re- 
sulting from many of these reactions are the 
butanes, and, in particular, isobutane. 


Alkylation of Reactive Methylene 
Groups with Alkyl Sulfates, E. Bowpen, 
Jour. Am. Chem. Soc. 60 (1938), p. 131. 


The alkylation of compounds containing re- 
active methylene groups has almost always 
been carried out by use of alkyl halides. The 
practicability of: effecting carbon to carbon al- 
kylations by means of alkyl sulfates seems to 
have beene largely overlooked. Alkylation of 
various representative compounds containing ac- 
tive methylene groups has been satisfactorily 
effected using methyl and ethyl sulfates. 


Direct Synthesis of Esters from Ole- 
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INTERPRETING 
THE TREND 


Refinery practice points to a new high 
level of technical achievement — im- 
provements in design — advancements 
in operating technique. 


Gasoline Products Company, through its 
comprehensive facilities and in conjunc- 
tion with several of the major refining 
organizations, maintains an integrated 
program of research and development. 


An association with a licensing organi- 
zation, comprehensively interpreting 
changing economic conditions, is a step 
toward protecting present as well as 
future profits. 
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FORGED STEEL FITTINGS 


On pipe lines carrying oil or gas at high pressures and 
temperatures, use W-S Forged Steel Fittings. 

Especially designed for oil and gas service, these easily 
applied, rugged fittings can be relied on for longer and 
more dependable service. 

For complete satisfaction and lower costs in pipe line 


maintenance, specify W-S Forged Steel Fittings. 








Write for information on 
the line of sizes and types 
available, or get in touch 
with your nearest supply 


house. 








THE WATSON-STILLMAN CO. 
ROSELLE, NEW JERSEY 
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PRECISION INSTRUMENTS FOR THE PETROLEUM INDUSTRY 


MERIAM DRAFT GAUGES 


ACCURATE: Every gauge is individually calibrated. Scales are 
etched. Large plate glass cover insures good visibility. 


RUGGED: Cast aluminum body with durable black crackle finish. 
Dust proof case. No moving parts to wear out. Gland packing pre- 
vents leakage. 


CONVENIENT: Adjustable mounting bracket for easy, rapid level- 
ing. Plunger unit offers a quick method of zero adjustment for 
periodic checking. 


Meriam Draft Gauges are furnished in single and multiple tube 
models for measurement of drafts, pressures or low differential 
pressures of air and gas flows. Write for Bulletin No. 4 giving full 
information and prices. 


( O Representatives and 
. Jobbers in 


Principal Cities 
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fins and Organic Acids, T. W. Evans, 
K. R. Eptunp, And M. D. Taytor, Ind. 
& Eng. Chem. 30 (1938), pp. 55-8. 


The subject of the direct synthesis of esters 
from olefins and organic acids is briefly re- 
viewed. The subject matter of the paper is 
limited largely to the four- and five-carbon ole- 
fins, since these are the ones readily available 
and which yield esters of desirable boiling 
points. Commercially, the secondary esters have 
found numerous uses, but the tertiary esters are 
little used. Contrary to impressions obtained 
from patent and other literature, the reactions 
reach an equilibrium and do not go to com- 
pletion. In place of reaction time specified in 
patents ranging from 2 to 72 hours, the authors 
find that the time can be reduced to fifteen 
minutes or less. Although various catalysts can 
be used, sulfuric acid is deemed to be the most 
practical. Typical operations for the preparation 
of secondary butyl and amyl acetates are de- 
scribed. New and simpler methods are given for 
recovering esters and the unreacted carboxylic 
acid from the reaction mixture, the acid being 
recovered in a form suitable for immediate 
re-use. 


Reaction Mechanism for Nitrating 
Paraffin Hydrocarbons, R. F. McCLeary 
witH E. F. Decertnec, Ind. & Chem. 30 
(1938), pp. 64-7. 


The purpose of the research work reported 
was to study the variables that affect the nitra- 
tion reaction and to formulate a mechanism that 
logically accounts for the products obtained. The 
calsdeet of the nitration of paraffin hydrocarbons 
is first briefly reviewed. The authors conclude 
that the reaction of nitration of the paraffins 
involves a free radical mechanism. Oxidation 
of the paraffin by the nitric acid, or some in- 
duced dissociation, may give free radicals that 
in turn undergo any or all of the typical free 
radical reactions. The oxidation products can 
be accounted for by assuming either direct oxi- 
dation of the parent hydrocarbon or the oxida- 
tion of olefins or other intermediates that are 
formed. 


Nitration of n-Pentane, H. B. Haas 
AND J. A. Patterson, Ind. & Eng. Chem. 
30 (1938), pp. 67-70. 


In previous publications the vapor-phase tech- 
nique for the nitration of volatile saturated hy- 
drocarbons was described, and results obtained 
with ethane, propane, and the two butanes re- 
ported. The present paper deals with an exten- 
sion of this process to n-pentane, which is one 
of the hydrocarbons readily available in pure 
form from natural gas gasoline. The nitroparaf- 
fins formed are: 1-nitropentane, 2-nitropentane, 
3-nitropentane, 1-nitrobutane, 1-nitroprdpane, ni- 
troethane, and nitromethane. These include all 
of the compounds theoretically derivable by 
adding a nitro group to the free radicals ob- 
tainable from pentane by loss of a hydrogen 
atom or by fission of a carbon-to-carbon linkage. 


Manufacture: Processes 
and Plant 


Heat-Transmission Coefficients of 
Heat Exchangers, Kart ScuHIes., Z. Ver. 
deut. Ing., Beiheft Verfahrenstech (1937), 
pp. 93-7. 

The coefficient of heat transmission in eight 
heat exchangers of varying types of construction 
and functions were measured. In steam-heated 
juice heaters the coefficient increased linearly 
with increase in velocity of the moving liquid. 
In air preheaters it was found that the coeffi- 
cient was mostly a diminishing function of the 
velocity and depended upon construction. 


Film-Type and Dropwise Condensa- 
tion of Water Vapor, W. Fritz, Z. Ver. 
deut. Ing., Betheft Verfahrenstech 127 


(1937), p. 32. 


The author concludes that minimum values for 
the coefficient of heat transfer can be calculated 
by use of Nusselt’s equation for true film-type 
condensation. Turbulent flow and increased heat 
density give higher coefficients. Purely drop- 
wise condensation results in materially increased 
coefficients (up to twenty-fold). Dropwise and 
mixed condensation occur more frequently than 
true film-type condensation. Contamination of 
water vapor with foreign substances, such as 
oils, fatty acids‘and the like, is effective in pro- 
moting dropwise condensation. Steel and alumi- 
num tubes are least suitable for dropwise con- 
densation. A bibliography of twenty-one refer- 
ences is appended. 


Performance of Bubble-Plate Col- 
umns, M. Soupers, Jr., R. L. HUNTING- 
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Tough, 
strong, 
safe 
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K & M Corrugated Asbestos has 
exactly the qualities needed for 
structural purposes in a refinery. 
It’s fire-resisting, dense and tough. 
It lasts almost forever, because it is 
weather-resisting and rot-proof as 
well. Use it for “flare-back walls,” 
“fire-proof aprons,” roofs over 
stills, and for interior and exte- 
rior construction generally. It 


ORRUGATED ASBESTOS 


is a sheet that toughens with age. 

Like all products of this company, 
K & M Corrugated Asbestos is backed 
by more than 60 years’ experience 
with asbestos and magnesia materi- 
als. Rigid quality-control assures you 
durability, uniformity, and excep- 
tional physical properties. The K & M 
line is complete, priced right, and spe- 
cialized for the needs of each plant. 


Send for information 


[_] Asbestos-Cement Sheets in corrugated and [_] Asbestos Insulation in sheets and blocks 
flat form n 

[_] ‘Featherweight’ 85% Magnesia Pipe 
Insulation, Blocks and Lagging 

[_] Mineral Wool Blankets 

[_] Asbestos Pipe Insulation in sections 














[_] Asbestos Insulating Cements 
[_] Asbestos Packings: rope, cord, and sheet 
[_] Asbestos Gaskets, Gasket Tapes and Cloth 
[_] Industrial Friction Materials 

Check the products on which you want full information and mail this coupon today. 





Name of Firm 


Address 11-13 


KEASBEY & MATTISON sotitrana 
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“ON LOCATION” ago 
AND GIVING A SMOOTH PERFORMANCE 


This Fulton Low Pressure Regulator is at work 
on the gas fuel line of a pump drawing oil 
from a deep well in Oklahoma. It might 
be in any place where pumping is 
done and pressure needs to be reg- 
ulated. Chaplin-Fulton devices for 
controlling pressures of oil and 
other liquids, gas, air, or 
steam, have been standard 
for over 50 years. Ask for 
catalog. : 


THE CHAPLIN-FULTON 
MFG. COMPARY 


28-40 Penn Ave. 
Pittsburgh Pa. 


RFE a 























Standard Goetze 
Gaskets are pro- 
ducedin great vari- 
ety to meet a wide 
range of requirements. But standard 
gaskets can’t do the whole job ...spe- 


cial types. forms, sizes and materials 


are often needed. In the making of 
these. Goetze Knowledge and experi- 
ence can help develop for vou the 100% 
efficient gasket... Goetze men and 
equipment can produce it economic 

Iv. Goetze Gasket & Packing Co.. Ine.. 
2% Allen Ave... New Brunswick, N. J. 


GOETZE / 
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ton, H. G. Corneit, AND F. L. Emenrt, 
Ind. & Eng. Chem. 30 (1938), pp. 86-91. 


The capacity of a fractionating column can 
be limited by the maximum quantity of liquid 
that can be passed downward or by the maxi- 
mum quantity of vapor that can be passed up- 
ward, per unit time, without disturbing the 
normal functioning of the column. These max- 
imum quantities of liquid and vapor are not 
usually definitely fixed by mechanical design 
and the properties of the fluids flowing, but 
are mutually. interdependent qualities. The au- 
thors have obtained original data on froth 
heights and pressure differentials in a bubble- 
plate column, by observ-ng the performance of 
air-kerosene and air-lubricating oil systems in 
a visible glass section 12 inches inside diame- 
ter x 24 inches high. The pressure drop through 
the bubble plate seems to be influenced largely 
by the head of fluid, probably a mixture of 
liquid and vapor, which is required to pass the 
liquid into the downspout. The experimental 
results may be explained qaulitatively if it is 
postulated that the downspout operates under 
three distinct conditions of fluid head. These 
are: (1) at low heads, operating as a weir; 
(2) at intermediate heads, operating as a free- 
running orifice taking a froth mixture of liquid 
and vapor, but with sufficient vortex area to 
allow free separation of the vapor from the 
liquid; and (3) at high heads, operating as an 
orifice running full and with capacity diminished 
by disengagement of vapor from the froth mix- 
ture within the orifice. 


Action, Incrustation and Pressure 
Loss in Fractionating Plates, E. Krrscu- 
BAUM, Z. Ver. deut. Ing., Betheft Ver- 
fahrentech (1937), pp. 139-48. 


Columns with seven 40 centimeter plates and 
with several designs of bubble caps were studied 
with respect to behavior and exchange efficiency 
at various loads. The original Kuhni plates 
gave a relatively poor performance under a 
vapor velocity of 0.4 meters per second. The 
pressure drop per plate is reduced by increas- 
ing the area for vapor passage, thus increasing 
the load that the column will handle. From 
photographs of the currents for liquid movement 
in modified plates it is found that the liquid 
on the plate is not stirred or mixed from point 
to point as much as with the Kuhni plate. The 
less effective mixing causes a higher working 
efficiency. It was found that to prevent incrus- 
tation of plates it is desirable to have large 
cross sections rather than narrow openings. In- 
creasing vapor velocities does not stop incrus- 
tation. Results from the distillation of ethyl 
alcohol-water mixtures comparing efficiencies of 
various plates at different rates are given in 
nine diagrams, and the relationship between 
pressure loss and velocity for various types is 
given in two diagrams. Pressure loss was found 
to be independent of reflux ratio in bubble cap 
plates but not in mesh plates. 


Fractionation Column Employing 
Adsorbents, R. J. HARTMAN AND D. 
June, Proc. Indiana Acad. Sct. 46 (1937), 
pp. 118-23. 


A distilling column designed with special 
ring cores that hold the freshly activated ad- 
sorbents suspended in it was used in the work. 
It was found that silica and carborundum per- 
formed better than either alumina or coconut 
charcoal in the separation of a mixture of ben- 
zine and methanol. 


Devices for Extraction by Immiscible 
Liquids, H. J. WottNer aAnp J. 
Marcuett, Ind. & Eng. Chem., Anal Ed. 
30 (1938), pp. 31-2. 


It is frequently desired to scrub a solution 
containing one or more solutes by means of an 
immiscible solvent. Development of large areas 
of contact between the two phases usually re- 
quires a high dispersion of one of the solvents 
in the other, frequently resulting in stable emul- 
sions. If the less viscous phase is present in 
large proportions clean separation generally fol- 
lows when agitation is stopped. The devices de- 
scribed afford rapid and convenient means for 
maintaining the necessary predominance of the 
less viscous material, and of making any re- 
quired number of extractions in a single opera- 
tion. Two apparatus are described one for 
solute-bearing liquids of greater d isity than 
the extracting liquid, and the other ior solute- 
bearing liquids of lesser density tian the ex- 
tracting liquid. 


The E. H. B. Spray Washer, JAN 
Rutten, Gas- u. Wasserfach 80 (1937), 
pp. 798-9. 


A static spray washer of multi-stage hori- 
zontal type is described. The scrubbing medium 
was recirculated by means of pumps and a 













~ And Still 
Another Repeat Customer 












EIGHTY-SEVEN REPEAT ORDERS FOR A TOTAL 
OF SEVEN HUNDRED AND SIX BURNERS HAVE 
BEEN RECEIVED FROM A MAJOR MID-CONTINENT 
OIL COMPANY IN THE LAST SEVEN YEARS. 


“ust Be GO” 


Burning Refinery Gas, Residue Gas, Rectifying Column Vapors, 
or a Mixture of Gases, with a Flameless fire, fifteen thousand John 
Zink Short Flame Burners generate 1,500,000 horsepower per hour. 





“Shortest Flame Burners in America” 





JOHN ZINK BURNERS TULSA, OKLAHOMA 


Reet Offices 


LOS ANGELES San FRANCISCO NeW YORE CITY 
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GAS KET S 


FOR THE REFINERY INDUSTRY 


The chief claim of MELRATH GASKETS on your attention is 
the COMPLETE SATISFACTION they are giving in scores of 
plants and pipe lines in the Refinery Industry. Serving this 
industry for many years, we are well informed on its require- 
ments; well equipped to meet them. Popular in the Refinery 
Industry is the MELRATH STYLE 1500, metal-asbestos Gasket, 
here illustrated. Numerous other styles are shown in our 
Catalog, which will be sent on request. 


MELRATH STYLE NO. 1500 
Especially adapted for use in Refineries and 
in Power and Chemical Plants. Asbestos core, 
double jacketed in corrugated metal casing. 
Suitable for high pressures and high tem- 
feratures, including superheated steam. 


Information, drawings, samples or other 
assistance cheerfully provided without 
charge or obligation. 


MELRATH 


SUPPLY & GASKET CO-INC- 


TIOGA & MEMPHIS STS., PHILADELPHIA. PA. 
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ONLY MAXIM OFFERS 
SUCH A SELECTION OF 


SILENCERS 
SPARK ARRESTERS 


MODEL BRX4—fFer residential sections requiring a silent 
exhaust within 200 yards from the end of the exhaust 
pipe. HEAVY DUTY CONSTRUCTION. 


MODEL BRX2—Recommended for use where a good degree 


of commercial muffling is required. HEAVY DUTY CON- 
STRUCTION. 


MODEL BRXI—For use where it is only necessary to re- 
move the offensive characteristics of the exhaust noise. 
HEAVY DUTY CONSTRUCTION. 

MODEL SC2—Where it is desired to catch all sparks and at 
the same time give a good degree of silencing. 


MODEL SC—Where it is desired to catch all sparks and at 
the same time give a good degree of muffling. 





THE 


MAXIM SILENCER COMPANY 
HARTFORD, CONN. 
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series of sprays in each stage. The chambers 
were not packed, The scrubbing efficiency was 
h gh and the back pressure negligible. Capacity 
of such a scrubber is at least twice that of a 
mechanical scrubber of the same dimensions. 
Although designed for ammonia scrubbing the 
apparatus can be used for other gas-liquid 
scrubbing operations. This scrubber was de- 
veloped by E. H. Berkhuijsen. 


A Versatile Nomograph for Chem- 
ical Engineering Calculations, E. L. 
McMi.Len, Ind. & Eng. Chem. 30 (1938), 
pp. 71-74. 


A nomographic chart is described that makes 
possible direct multiplication and division by 
numbers raised to any power. With this chart 
it is possible to solve directly a large variety 
of equations involving fractional exponents, that 
are encountered in chemical engineering calcula- 
tions, thus saving time as contrasted to slide 
rule or logarithmic computations. The accuracy 
of computation by the use of this chart has 
been found to be comparable to that obtained 
with the slide rule. A combination of slide rule 
with nomographic chart embodying the same 
principle is also described. 


Separation of an Ethane-Ethylene 
Mixture by Means of Rectification, V. 
FiscHer, Z. Ver deut. Ing., Beitheft Ver- 
fahrenstech (1937), pp. 118-24. 


The separation of ethane and ethylene in a 
rectifying column is described for the cases of 
ethane and ethylene additions respectively. Heat 
balances are developed and equations derived 
that permit the use of Ponchon’s graphical 
method for the determination of the number of 
plates required and the necessary additions of 
ethane and ethylene. A numerical example is 
given and solved by use of entropy and Mollier 
diagrams, and the energy consumption is cal- 
culated. A bibliography is appended. 


The Principles of Solvent Dewaxing, 
Part II, Equilibria and Computations 
for Double Solvent Systems, M. Ba 
Tut, T. G. Hunter, anp A. W. Nasu, 
Jour. Inst. Pet. Tech. 23 (1937), pp. 
707-22. 


The authors present a representation of equili- 
bria and computations covering solvent systems 
employing a double solvent that is completely 
miscible with the oil at the operating tempera- 
ture. The equilibria involved are those between 
a solid phase, paraffin wax, a complex liquid 
hydrocarbon mixture, oil, and two solvent li- 
quids. Many diagrams are given, as well as 
photographs of safe models to check the ac- 
curacy of the computation method. Small-scale 
dewaxing operations were effected using a pre- 
viously described apparatus and procedure. Ex- 
cellent agreement was found between actual and 
calculated results, 


Methyl Normal-Butyl Ketone as a 
Dewaxing Solvent, O. S. Pokorny AnD 
R. K. STRATFoRD, Jour. Inst. Pet. Tech. 23 
(1937), pp. 746-50. 


From the viewpoint of wax solubility, m‘s- 
cibility temperature with oil, filter rate, and 
cold-test dewaxing temperature relationship, 
methyl n-butyl ketone behaves in an excellent 
manner. Its vapor pressure is such as to render 
recovery a comparatively simple matter without 
entailing large evaporation loss. It is stable and 
non-corrosive under distillation conditions; it is 
non-toxic, and, because of its characteristic 
smell, its presence can be noted long before the 
concentration reaches the lower explosive limit. 
The cost of the solvent is reasonable. It is be- 
lieved that this sofvent should find wide appli- 
cation for dewaxing purposes. 


Dewaxing with Heavy Solvents, B. 
EncEL, Jour. Inst. Pet. Tech. 23 (1937), 
pp. 723-33. 


It is shown that, by using a suitable specific 
héavy solvent or combination of solvents, dis- 
tillates and residues originating from different 
crudes, which have been subjected to d fferent 
treatments, can be successfully dewaxed by 
means of centrifuges. Also, it is shown that in 
some cases when treating oils rich in asphalt 
and resins, a partial precipitation and removal 
of such highly polymerized and condensed com- 
pounds is possible simultaneously with dewaxing. 
The yield of oil, as well as the quality of the 
wax, can be improved by carrying ott the de- 
waxing process in two or more stages, either 
by fractional precipitation of the wax,- or by 
deoiling of the wax obtained. 


The Influence of Certain Substances 
on the Separation of Paraffin Wax 
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The Cabin Creek Refinery of the Pure Oil Company typifies the 
flexibility and operating economy of ALCO Combination Distilling, 
Cracking and Reforming Units. 


This unit processes two crudes simultaneously making nine spe- 
cialty products characteristic of each crude. These are—light gaso- 
line, heavy gasoline, Sharples naphtha, kerosene, furnace oil, gas 


oil, wax distillate, cylinder stock, and asphalt. 


Refinery profits directly result from efficient and economic refining equipment. 
ALCO Combination Units make Refinery Profits. 


| Atco Propucts 


EUs DIVISION OF 
AMERICAN LOCOMOTIVE COMPANY AMERICAN LOCOMOTIVE SALES CORP. 


THIRTY CHURCH STREET NEW YORK, N. Y. ARTILLERY HOUSE, ARTILLERY ROW, LONDON, S&S. W. 1, ENGLAND 
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Engineers and 


Manufacturers 
RIVETED STEEL PLATE WORK 





VULCA 


ema — nae with the totes | for the manufacture 
of all types Gasoline Plant and Oil Refinery Equipment. 


Portable Topping Plants 


Completely Designed, Manufactured and Erected 
or 
to Specifications and Designs as furnished by the purchaser. 





Complete 1,000-bbI1. Portable Topping Plant. 
GASOLINE PLANTS OIL REFINERY EQUIPMENT 


Evaporators and Pressure Tanks Fractionating Treating Tanks 
Ghestbous Stills Towers Agitators 

Heat Exchangers Condensers Condenser Boxes Compound Tanks 

Scrubber Tanks Bubble Trays Caustic Tanks Acid Tanks 


See Composite Catalog Refinery Equipment, Page 304 


VULCAN STEEL TANK CORPORATION 


Office and Plant: N. Harvard and Frisco R. R. P. O. Box 1844—Phone 5-210] 
TULSA, OKLAHOMA 


HOT OWL PLUNGER PUMLPS 
ARE 
TOUGH 
SPOTS 
FOR 











But -------- Here's packing for this service that has 
got “what it takes”—“John Crane” STYLE 1011. 


Is this packing going to town? It takes HEAT; takes PRES- 
SURE; takes the wear off the plunger, and that’s not all— 
it SEALS! 


Economical in service, efficient in performance—stops an- 
noying shut-downs due to packing failure. 


Not expensive either and it’s a hound for punishment. Fuil 
details if you will just write for them. 


Offices in all Principal Cities 
* CHICAGO ILLINOIS 





-can be made with great accuracy, 








From Oil in a Dewaxing Process, E. 
C. H. Kotvoort, F. R. Moser anp C. G. 
Verver, Jour. Inst. Pet. Tech. 23 (1937), 
pp. 734-45. 


When crude oils containing wax are distilled 
a point is reached when subsequent, i.e. higher 
boiling, fractions contain a type of paraffin wax 
of poor crystalline character, having bad filter- 
ability and showing high oil retention. This 
point is observed at a much lower temperature 
in the distillation of some crudes than in the 
distillation of others. The authors believe that 
the phenomenon can be explained on the basis 
of the occurrence of branched-chain paraffins 
together with those of normal type. Ceftain 
waxes appear to have a remarkable tendency to 
adsorb oil. In commercial dewaxing this results 
in lower lubricating oil yields, and in wax cakes 
of high oil content. The addition of wax con- 
ditioners, dopes, or pour-point depressants, is 
discussed from the standpoint of counteracting 
oil adsorption. 


Products: Properties 
and Utilization 


High-Pressure Viscosity as an Ex- 
planation of +o Oiliness, H. A. 
Everett, S. A. E. Journal 41 (1937), pp. 
531-44T. 


Pressure-temperature-viscosity curves for 
three oils, up to 50,000 Ibs. per sq. in. and 
210°F., show that differences in apparent oili- 
ness may be occasioned by nothing more than 
differences in the effect of pressure on viscosity. 
The unsatisfactory state of present knowledge 
of the true nature of oiliness is indicated by a 
comprehensive discussion of thirteen different 
authors. 


Designs for Laboratory Fractionat- 
ing Columns, J. H. Stmons, Ind. & Eng. 
Chem., Anal. Ed. 30 (1938), pp. 29-31. 


L saeednin distillation columns are described. 
These include columns for liquid partition take- 
off, for vapor partition take-off, for operation 
at moderately low temperatures, for operation 
under pressure up to 5 atmospheres, and for 
operation at low temperature. 


The Smoke Tendency Lamp, J. B. 


TERRY AND E, Frexp, Ind. & Eng. Chem., 
Anal. Ed. 30 (1938), pp. 33-4. 


The authors have redesigned their previously 
described factor lamp for determination of the 
smoke tendency of various grades of kerosene. 
The new design embodies portability and com- 
pactness, and is intended to make a precision 
instrument giving highly reproducible results. 
This new instrument is known as the smoke 
tendency lamp. The lamp is described, as well 
as the procedure followed in its use. Typical 
results are cited. 


A New Capillary-Type Viscometer,. 
P. E. Raascnou, Ind. & Eng. Chem., 
Anal. Ed. 30 (1938), pp. 35-9. 


A new capillary-type viscometer is described 
that is simple in construction and cheap to 
manufacture. The qauntity of testing liquid 
necessary for the determination of viscosity is 
small, the viscosity determination range is wide. 
Tests during the past three years in Danish 
laboratories prove that the viscometer described 
fulfills the requirements for standard apparatus. 
The instrument is designed with a view to re- 
ducing to a minimum deviations or-ginating 
from different capillary action of liquids. Calli- 
bration can be carried out with liquids having 
a surface tension different from that of the 
liquid for which the viscosity is to be deter- 
mined. The zero adjustment of the apparatus 
the efflux 
quantity is constant, the temperature measure- 
ment is made directly in the liquid under test, 
and the viscosity determinations can be made 
over a wide range of temperature. 





For Sale 
SWEETLAND., FILTER PRESS 
SOUTH TEXAS SUPPLY CORP. 


Three Rivers, Texas 


Phone 130 P.O. Box 829 
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New Equipment for the Modern Plant 











Brass Globe and Angle 
Valves 
CRANE COMPANY 


Crane Company, Chicago, announces 
a new line of brass globe and angle 
valves for severe service on small lines 
carrying steam, hot water, cold water, 
oil, gas and similar fluids. The valves 
are provided with plug-type disc of 
Crane nickel alloy and body seat ring 
made of Exelloy, a_ specially heat- 
treated chromium iron. This combina- 
tion of metals is considered ideal for 
seating surfaces, having excellent re- 
sistance to wear, temperature, galling 
and scoring. They are harder, stronger, 
and tougher than metals ordinarily used 
in brass valves. 

Made in sizes \%- to 3-inch, these 
valves are recommended for 150 pounds 
steam working pressure and 300 pounds 
on cold water, oil or gas lines. Their 
wide seat bearing is unusually resistant 
to wire drawing and foreign matter, 
and their tapered disc permits easy flow 
regulation when throttling. 

The stuffing boxes of these valves 
are fitted with a gland and filled with 
high-grade packing and may be re- 
packed while under pressure when wide 
open. 

These valves are similar to the Crane 
14-P and 16-P brass valves and if any 
users of the latter should want to con- 
vert them to the new line, all that is 
necessary is to secure new discs and 
seats, all parts being inter-changeable. 


Potentiometer Pyrometer 
BROWN INSTRUMENT COMPANY 


Brown Instrument Company, Phila- 
delphia, is offering a new line of Brown 
Multi-Color numeral printing poten- 
tiometer pyrometers. The instruments 
are said to insure precision measure- 
ment and to provide a more legible rec- 
ord in both multi-color and numerals. 
Only one symbol, the plus sign, is used 
and the numeral identifies the thermo- 
couple from which the temperature 
record is being made. The vertical line 
of the plus sign identifies the tempera- 
ture and the horizontal line the time 
coordinate. The intersection of the two 
lines locates the exact point of the time 
temperature record. The wide 12-inch 
chart and distinct imprint of the num- 





Brown Potentiometer 





ber print wheel makes it possible to 
continuously record from 2 to 6 tem- 
peratures from as many different ther- 
mocouples. The instruments include 
the 40-inch slide wire, enclosed galva- 
nometer, rugged drive mechanism, and 
synchronous motors as used in the 
standard Brown potentiometer pyrom- 
eters. 


Throttling Controller 


C. J. TAGLIABUE MANUFACTURING 
COMPANY 


C. J. Tagliabue Manufacturing Com- 
pany, Brooklyn, N. Y., announces a 
new Celectray Indicating Photoelectric 
Controller as an economical means for 
obtaining throttling control of electric 
furnaces and other furnaces and ovens. 
With this instrument no other equip- 
ment is required than is ordinarily used 
for on-and-off control. 

This is an indicating potentiometric 
controller with photoelectric detection 
of the position of a light-beam reflected 





Tagliabue Throttling Controller 


from a mirror galvanometer toward a 
reciprocating “controlling edge.” With 
this automatic controller the heat sup- 
ply is made to vary inversely as the 
temperature. The instrument has no 
measurable dead zone and holds a 
steady temperature instead of the oscil- 
lating temperature of on-and-off con- 
trol. Life of the furnace switch or mag- 
netic contactor is maintained by select- 
ing the frequency of cycles according 
to the power requirements. The throt- 
tling zone can be readily adjusted with- 
in wide limits and the “load error” 
commonly met in throttling controllers 
can be kept within a few degrees with- 
out introducing appreciable hunting. In 
many cases a precision instrument is 
required to detect any variation in tem- 
perature. Adjustment for load error is 
provided. 

A safety feature of this photoelectric 
controller is that when the lamp is 
burned out power is shut off. The in- 
strument is particularly resistant to 
vibration, shock-proof mountings how- 
ever being available. The circular scale 
and slide wire are 15 inches long and 
temperatures can be read within the 
accuracy of 0.1 percent of the range. 
The scale appears through a glass win- 
dow and temperatures are indicated by 
a brilliant white, red or green line of 
light on ground glass. This indication 
is visible at a great distance. 
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Alloy Bubble Cap 
ALLEGHENY STEEL COMPANY 


Allegheny Steel Company, Bracken- 
ridge, Pennsylvania, announces avail- 
ability of a newly developed line of 
alloy steel bubble caps for all types of 
fractionation columns used in petro- 


leum refineries and natural gasoline 
plants. The illustration is that of a frac- 
tionating tower bubble cap made from 





Pressed Bubble Cap of 17 percent 
chrome alloy steel 


Allegheny No. 66 (17 percent chrome) 
stainless alloy. Being in the shape of a 
cube with concave top to present a 
streamline target for the gases, it is 
significant that this high-chrome alloy 
is being commercially pressed into a 
one-piece seamless design. Both the 
progress which has been made in the 
production of the high-chrome alloys, 
and the ingenuity of the modern press 
shop combine to make this difficult 
drawn shape a success in this type of 
alloy. 

There are available numerous sizes of 
round, hexagon, triangular, and oblong 
formed stainless bubble caps which can 
be produced in a range of alloys as well 
as plain carbon steel. 

The producers of these caps state 
that engineering facilities are available 
to offer suggestions for the redesign of 
bubble caps in Allegheny Metal (18-8), 
Allegheny No. 33 (13% _ percent 
chrome), Allegheny No. 66 (17 percent 
chrome) and Allegheny No. 46 (5 per- 
cent chrome) in pressed as well as in 
the combination of pressed and fabri- 
cated types. 


Gas Detector and Alarm 


B. O. BUSHNELL 


B. O. Bushnell, 541 North Kings 
Road, Los Angeles, announces the R & 
B continuous automatic gas detector 
and alarm arrangement. It consists of 
the gas detector and alarm, a remote 
control and instrument panel and a 
multi-point gas gathering system. The 
units can be furnished vapor and ex- 
plosion proof when required. 

The purpose of the system is to give 
an alarm by means of lights and howl- 
ers whenever a gas of any concentration 
or strength is present at one or more 
points in the plant. A_ specific case 
would be hydrogen sulfide gas, which 
might be leaking anywhere in an oil 
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Bushnell Gas Detector 


refinery where cracking, polymerization 
or treating processes are employed. 
Similarly the device may be used on 
tank farms. The principle of operation 
is based on chemical reactions and the 
photo-eye. 

The gas detector is 30 inches long 
and 20 inches high by 14 inches deep. 
The remote panel is approximately 12 
by 16 inches. The gathering system is 
3 feet by 4 feet by 2% feet high. The 
combined units cover a floor space of 
4 by 6 feet. 

Accurate adjustments can be made 
at the instrument panel to suit all op- 
erating conditions. An indicating 
meter continuously shows the exact re- 
action of the detector to the gas. When 
detecting hydrogen sulfide, it is claimed 
that the alarm will sound on as weak 
a:mixture as fifteen ten-thousandths 
percent. Manual resetting is required 
after each alarm. 

The detector can be arranged to keep 
a time record of all reactions. All units 
are self-cleaning (clearthemselves be- 
tween sample) and give an alarm in 


. 
the event of any mechanical or elec- 
trical failure. 

All parts are standard equipment and 
easily replaced. Operating mechanisms 
are of stainless steel, Bakelite, or plated 
brass. Exterior finish is black crackled 
enamel. The cost of operation and 
maintenance is negligible, according to 
the manufacturer. 

The gathering system furnishes the 
detector with a new gas sample every 
two minutes. It is regularly equipped 
with flexible connections for lines reach- 
ing into as many as 15 different zones. 
The system is intended for use with 
hydrogen sulfide and other gases and 
dust. 


Portable Mixer 
THE MIXING EQUIPMENT COMPANY 


The Mixing Equipment Company, 
Rochester, N. Y., has added a new 
feature to its line of “Lightnin” Port- 
able Mixers in their guarantee of “no 
grease in the mix.” This is important to 
every manufacturer of products sensi- 
tive in flavor, appearance, etc., to small 
amounts of oil or grease. 


Using a new type pre-lubricated 
sealed ball bearing in the important ex- 
tended bearing, the manufacturer guar- 
antees that no grease or oil will ever 
run down the shaft, either from opera- 
tion or careless lubrication. This im- 
proved method of grease prevention 
was selected after exhaustive tests of 
seals, oil traps, etc., covering a period 
of three years. 








Many of the seals tested were satis- 
factory for definite periods, but no seal 
will last indefinitely. Thus sooner or 
later a valuable batch of material would 
be spoiled. Seals also caused definite 
wear of shaft or tube which are cus- 
tomarily of a corrosion resisting alloy. 

The life of the sealed ball bearing, 
after exhaustive breakdown tests, is 
expected to be even longer than the 
standard bearing due to adequate lubri- 





WATEROUS 


HEAVY DUTY 


ROTARY PUMPS 








FOR 


REFINERY SERVICE 


WVATEROUS Pumps are built to the highest 
standards of materials and design. All 
bearings and gears operate in oil independent 
of pump chamber. These pumps are offered 
where long life is more essential than low price. 


WATEROUS COMPANY 


St. Paul, Minnesota 


Established 1886 


The New 
Powerful 










DICTATOR 
Tube Cleaner 


does both jobs faster and 
better. Ask any user. Write 


The ROTO Company 
145 Sussex Ave., Newark, N. J. 










SEE OUR ADV. 
IN SWEET’S 
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NEW CATALOG 
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IT TAKES a precise machine to turn out precise work. 
And if its vital parts are made of Moly irons or steels, 
the longer maintenance of its precision is assured. 
Shapers, for instance. 

One company building such machines uses 
0.50% Mo, Nickel-Moly iron for main and intermediary 
gears in the power transmission system. This iron is 
used because it possesses the wear resistance 
which preserves the close tolerances necessary 
to prevent “chattering.”’ Also— because it machines 


readily despite its comparatively high hardness. 





Thus, the use of Moly brings advantages: (a) to 
the builder of the machines through simpler and 
more economical fabrication; (b) to the user 
through better performance due to longer main- 
tained precision; (c) to the user’s customers through 
better products. 

Our technical book, “Molybdenum in Cast Iron,” 
contains money-saving data. Free to engineers and 
production executives. Drop us a card and we will 
send it to you. Climax Molybdenum Company, 
500 Fifth Avenue, New York City. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 
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action and because no grit or dirt can 
possibly enter this bearing. 5 

Maintenance’ at this point is thereby 
reduced to zero and a double saving in 
time and lubricant is made. Replace- 
ments can be-made on existing mixers 
in use at the usual low charges for re- 
placements and repairs. 


Exchanger and Cooler 
CONDENSER SERVICE & ENGINEER- 
ING COMPANY 


Condenser Service & Engineering 
Company, 310 Twelfth Street, Hoboken, 
N. J., announces the Ribbon Counter- 
flow Exchanger and Cooler. This ex- 
changer or cooler has narrow, flat pass- 
ageways for both liquids, arranged for 


true counterflow heat transfer, accord- 
ing to the manufacturer. There are no 
gasketed joints which could permit 
leakage between fluids to result in con- 
tamination. All passageway or transfer 
surfaces are accessible for cleaning. The 
passageways for one liquid can be 
opened for cleaning by removing two 
heads, without even shutting off the 
flow of liquid through the other passes. 
The passageways are streamline to re- 
duce turbulence and friction losses and 
are very thin, causing intimate contact 
between all particles of the liquid and 
the heat transfer surface. This results 
in a very high transfer rate, it is said. 
Performance tests, liquid to liquid, have 
resulted in securing heat transfer rates 
of over 500 B.t.u. per square foot per 
degree F., it is said. 





Send for This 


CAMBRIDGE 


WIRE CLOTH AND METALLIC SCREEN 











COVERS ALL MESHES 
| \ AND METALS FOR 


@ CLAY FILTERS 
@ MUD SCREENS 


@ VAPOR PHASE 
TOWERS 


@ SWEATER PAN 
SCREENS 


| @ FLAME ARRESTERS 





CAMBRIDGE WIRE CLOTH COMPANY 


Sunset Blvd., Cambridge, Maryland 


Send your new catalog—we use screens for 
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Insulation Panel 
ALFOL INSULATION COMPANY, INC. 


Alfol Insulation Company, Inc., 155 
E. 44th Street, New York, announces 
that a new all-metal heat insulation 
panel for storage tanks and processing 
and refining tanks, towers and columns, 
has been developed. The panels are 
factory engineered and prefabricated to 
specifications and can be predesigned 
to fit curved, flat or irregular surfaces 
for a wide range of heat insulation 
problems involving temperatures as 
high as 1000° F. 

An aluminum-painted steel jacket is 
welded to a large-mesh expanded metal 
basket, both predesigned to the shape 
of the shell or the surface to be in- 
sulated. Inside the basket, enveloped in 
flat heavy-gauge aluminum foil, multiple 
layers of crumpled aluminum foil in- 
sulation are built up to the required 
thickness. Cutouts and fitted flashings 
for manholes, brackets, fittings, etc., 
are factory fabricated to specification. 

Expansion gaskets are applied be- 
tween the vertical ends of the panels; 
the vertical edges are then joined with 
metal sliding locks. Each ring of panels 
is placed on top of the one below, or 
on expansion rings when applied to tall 
towers or tanks. The horizontal edges 
of the panels in either case, overlap 
the panels below, shingle-like. This 
method of application makes all joints 
weather-tight and provides for expan- 
sion and contraction of the shell. The 
vertical sliding locks are removable at 
any joint for repair or inspection of the 
tank shell without disturbing the re- 
mainder of the insulation covering. 
After repair or inspection has been 
completed, the removed panels are re- 
placed, intact, in their original position. 
On storage tanks, the panels are re- 
movable from discontinued tanks for re- 
installation on similar operative tanks. 

These light-weight panels provide in 
their all-metal structure for metal- 
jacketing, fire-proofing and water-proof- 
ing as well as heat insulation of the 
tank shell, making it possible to apply 
the entire service with one erection 
operation. 


Motor Control 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY 


Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pennsyl- 
vania, announces a recent development 
for motor control which is a new three 
breaker combination containing for- 
ward, reverse and braking oil circuit 
breakers. Each breaker is electrically 
operated with an independent solenoid 
mechanism. The forward and reverse 
breakers are arranged to close their 
contacts when the solenoid is energized, 


‘while the braking breaker contacts are 


opened when the solenoid is energized. 
The brake contacts are spring closed 
when the mechanism is tripped, this 
being accomplished by a mechanical 
cross trip from either one of the other 
two breakers. 

All three breakers are both electri- 
cally and mechanically interlocked, so 
that neither the forward or reverse 
breaker can be closed unless the brake 
contacts are open, the forward and re- 
verse breakers cannot be closed to- 
gether, the braking contacts cannot be 





























UNCONDITIONAL GUARANTEE 


If this Housing ever 
Breaks or Distorts we 
will replace it Free. 


COPR. 1937 


THE RIDGE TOOL CO, 
ELYRIA, O. 
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Here’s a tool for you expert pipe 
wrench users who can’t be fooled by 
shiny metal and ordinary guarantees 
—the new all-alloy RIZAID with new 
design stronger housing and I-beam 
handle that adds still more strength to 
the famous unconditional guarantee. 

It practically stops your pipe 
wrench repair bother and expense. 

With its replaceable no-slip, no-lock 
chrome molybdenum jaws and un- 
breakable housing, you've got a 
wrench you can depend on for any 
job, in any emergency. Add the 
pleasure of an adjusting nut that spins 
freely in all sizes, 6’’ to 60”, a handy 
pipe scale on the full-floating hook 
jaw, handle that’s comfortable to your 
hand on a hard pull, and you see why 
FIEGAID is the wrench millions enjoy 
owning and using. 

Buy from your Supply House. 
THE RIDGE TOOL CO. 
ELYRIA, OHIO, U.S.A. 





and Safer than Ever. 










A Work - Saving Tubing Cutter 


This remarkable little RITAID tool 
smooths the tube for soldering as it cuts 
it. Integral reamer is handy and efficient. 
Ask your Supply House to show you. 
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Precision Fabrics 
PROVIDE 


Uniform Porosity 


The uniform porosity of MT. VERNON 
EXTRA filter fabrics is the product not only of the 
finest of mill equipment but of more than half a 


century's experience. 


The yarns of these fine fabrics are tested to 
micrometric tolerances, the looms on which they 


are woven guided by men of superior skill. 


Each construction tests to a remarkable degree 
of uniformity, square inch for square inch...a de- 
gree of uniformity in fact which spells efficiency 
in filtering processes and long wear. Specify MT. 
VERNON EXTRA. They are truly precision fabrics. 












MT. VERNON-WOODBERRY MILLS, INC. 


‘TURNER HALSEY te ce 


40 WORTH STREET y 
Offices; SAN FRANCISCO + NEW ORLEANS - CHICAGO + BOSTON +  BALTI ORE 
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closed while either the forward or re- 
verse breakers are closed, and neither 
the forward or reverse breakers can be 
tripped open without closing the con- 
tacts of the braking breaker. 

The breakers are 25,000 kv-a. ruptur- 
ing capacity, 7500 volts, 600 amperes, 
with silver to silver contacts, “De-ion” 
interrupters, Micarta bushings and en- 
closed construction: The three breakers, 
mechanism, spring closing device and 
mechanical interlocks are all mounted 
on a single rigid steel plate. 

The time for energizing the trip coil 
on either the forward or reverse break- 
ers ‘until the brake makes contact is .125 
seconds. Both potential trip.coils and 
under-voltage release tripping devices 
are used in order to assure positive 
tripping under all conditions. 


: 


Controller 


THE BRISTOL COMPANY 


The Bristol Company, Waterbury, 
Connecticut,.announces a new control 
instrument, with wide throttling range 
and automatic reset that provides for 
point-control. The device which pro- 
vides for these features is of special de- 
sign and lends itself to ready adjust- 
ment by the user, to meet the require- 
ments of the process involved. 

These new reset free-vane controllers 
are adaptable to various types of con- 
tinuous processes, which involve the 
control of such variables as tempera- 
ture, pressure, vacuum, flow, and liquid 
level. In many temperature control 
processes, for example, there are differ- 
ences in respect to the time required 
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5 SERVICES for the cost of ONE. Each aluminum- 




















painted panel section-metal-jackets, waterproofs, fire- 
proofs, protects shell against corrosion, insulates. 

5 SERVICES with ONE erection operation. Handled 
by unskilled mechanics—without special tools. Each light- 
weight, easily handled panel—individually predesigned 
for manhole cutouts, etc.—is fitted swiftly and tightly to 
the next with strong reinforced sliding joints. Each 
easily removed and replaced for inspection. 


is 


A noteworthy and practical advance in temperature 
control — heat conservation — economical operation, 
proven by performance in the oil, gas and affiliated in- 
dustries. Economically priced — negligible maintenance. 


lscereracmere | ALFOL INSULATION CO. 


! 

! 

“5 Services for the Price of 1" ' 

describing Alfol Insulating Panels. : 

Company Name.............. : 

1 Individual and Title..................-...c-m 

t Address..........:..... 
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INCORPORATED 


155 EAST 44th STREET 


NEW YORK CITY 
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Bristol Air Operated Controller 


for a change of temperature in the sys- 
tem, when the cooling or heating me- 
dium is added through the control valve. 
In providing for a wide throttling range 
with automatic reset for point-control, 
these instruments are especially suited 
for applications of this type. 

Thus, with these new reset free-vane 
controllers, any load change, accom- 
panied by a movement of the pen away 
from the control point, produces a 
change in the controlled air pressure, 
of sufficient value to give the diaphragm 
control valve the required opening to 
bring the variable back to the control 
point. The design of the reset operating 
mechanism makes it possible to obtain 
this change automatically, at a rate that 
corresponds to that required by the par- 
ticular process being controlled. 

These new instruments operate on 
the basic free-vane principle of pneu- 
matic control, employed by The Bristol 
Company for many years. This system 
consists of a thin vane, floating between 
two opposing small jets of air, which 
throttles the discharge from the. jets by 
passing between them without actually 
coming in contact with the nozzle sur- 
face. Thus, the measuring element of 
the instrument is not restrained and the 
record produced by the pen at any point 
on the chart is a true representation of 
the measured condition. 


Box Wrenches 
J. H. WILLIAMS & CO. 


J. H. Williams & Co., 75 Spring St., 
New York, announce the addition of 
three new double-head, double-offset, 
12-point Box “Superrenches” to its line. 
These wrenches, designed for heavy 
service, range in length from 23 to 27 


JS 








Williams Wrench 


inches with openings from 1-7/16 to 2% 
inches. They are unusually strong and 
are designed to permit work in very 
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WESTON 
INDUSTRIAL TEMPERATURE GAUGES 

















No question about readability when WESTON 
Industrial Thermometers are used. A quick glance 
and the temperature is read “on the dot”. . . for 
the large dial, with widely spaced scale markings, 
is as easy to read as any gauge. That’s one of the 
reasons for the rapidly growing use of WESTON 
Thermometers for overhead lines, for power plant 
use, and for a wide variety of processing equipment 
where accurate readings 
are essential. Other rea- 
sons are the sustained ac- 
curacy of WESTONS.. . 
their all-steel construction 
which makes them virtu- 
ally indestructible .. . the 
fact that they withstand 
severe vibration and over- 
temperatures . . . and the 
ease with which they can 
’ be installed. A bulletin is 
available giving complete 
data on WESTON Indus- 
trial Thermometers... in- 
cluding sizes, stem lengths, 
accessories, etc. Return 
the coupon today. 





— 


Sectional view showing 
operating parts of WESTON 
Industrial Temperature Gauge 


Weston Electrical Instrument Corporation, 
655 Frelinghuysen Ave., Newark, N. J. 


Send data on WESTON Temperature Gauges. 
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GARLOCK 430 CHEVRON 
for hydraulic service. 
GARLOCK -4381 CHEVRON 

for oils at low temperatures. 
GARLOCK 530 CHEVRON 

for steam, air or gas. 
GARLOCK 531 CHEVRON 
for hot oils. . 



















CHEVRON PACKING isso constructed 
that it adjusts itself automatically to 
compensate for variations in pressure. 
The exclusive hinge-like, cross-sectional 
shape expands as the pressure increases 
and contracts as the pressure decreases. 
Friction on the rod and on the ‘packing 
itself is thereby reduced to a minimum. 
The performance of GarLock Chevron is 
remarkably efficient and economical on 
all types of equipment and in many 
industries. It will cut your packing costs. 


THE GARLOCK PACKING CO. 
Falmyra, New York 


Tulsa, Oklahoma Los Angeles, California 
Houston, Texas 



















THE REAL COST 
OF A PACKING 


is determined only by its 


LENGTH OF LIFE 
IN SERVICE. 


FOR THE OIL REFINERY 


we offer 








PACKING 


| Mo} a © Te tro) bb el FEB A Logo) otdole! 


and 





All Distillates of Petroleum. 


Send for A B C CHART of 
Packing Services 
Also 
Free Working Sample. 
State Size and Conditions of 
Service. 


GREENE, TWEED & CO. 


Sole Manufacturers 


109 DUANE ST., New York 















close quarters. Their extra length pro- 
vides great leverage. 

Wrenches of this type are in demand 
for certain classes of work due to the 
fact that they will completely rotate a 
hex nut where the swing of the wrench 
is limited to 30°—less than 1/10 of a full 
turn. 

These new “Superrenches” are forged 
from chrome-molybdenum steel, heat- 
treated and finished in chrome-plate. 


Convertible Gas and Diesel 
Engine 
FAIRBANKS, MORSE & COMPANY 


Fairbanks, Morse & Company, Chi- 
cago, has announced a series of 4-cycle, 
vertical, convertible Diesel and gas en- 
gines. This new Model 36-A-8 size fills 
a definite need for sturdy, medium- 
speed engines in the 200 to 300 horse- 
power range. Built in both 6- and 8-cyl- 
inder combinations, with 8-inch bore 
and 10%-inch stroke, they develop 35 
horsepower per cylinder at 720 r.p.m. 
Smaller sizes of Model 36-A Diesel are 
available in ratings as low as 8 horse- 
power. 

Both Diesel and gas engines in the 
new 8-inch cylinder size are offered for 
stationary service, and the Diesels are 
offered for marine propulsion and in 
complete, unit-built Fairbanks-Morse 
generating sets as well. The Diesels 
for marine service are direct-reversible, 
but can be furnished as non-reversible 
where such service requires. Designers 
were guided by the objectives of re- 
liability and economy in service. The 
resulting engine is extremely simple, 
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TAYLOR FORGE 


PRODUCTS 


Flanges, Weldells, Welding Reducers, Welding Tees, 
Flanged Unions, Special Flanges, Orifice Flange Unions, 
Boiler Nozzles, Welding Neck Nozzles, Spiral Welded 


PRINCIPAL ITEMS 
STOCKED IN HOUSTON 


me CORBETT-WALLACE 


CORPORATION 


2418 Winter Street 
HOUSTON, TEXAS 


Distributors for 


TAYLOR FORGE & PIPE WORKS 


HOUSTON PHONE: C-5327; L. D. 363 
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Fairbanks-Morse Convertible Gas 
and Diesel Engine 


neat in appearance, completely self-con- 
tained, sturdy and dependable, with ex- 
cellent fuel and lubricating oil economy. 

Enbloc construction is employed, 
with individual cylinder liners, precision 
main, connecting-rod and camshaft 
bearings, and suspended or “under- 
slung” crankshaft. Side cover-plates 
permit easy accessibility to main and 
connecting-rod bearings. The design 
permits double-end drive or power take- 
off from either end, a distinct advantage 
in certain types of application. 


Refinery Gauges 
J. E. LONERGAN COMPANY 


J. E. Lonergan Company, 211 Race 
Street, Philadelphia, is offering im- 
proved refinery gauges designated as 
Model “HRG” and “LRG,” which are 
designed with practically test gauge 
accuracy in commercial installations 
and especialy adapted to refinery serv- 
ice and all high pressures, where ac- 
curacy and life of the gauge are para- 
mount, the manufacturer states. 

A special dampening device is placed 
in the socket for pulsating pressures. 
Ordinary pulsating pressure Will have 
no effect on the nitrided steel move- 
ment, which is lapped by a running-in 
process, it is said. The movement is not 
plated for the reason that plating may 
wear or flake and impair accuracy of 
the gauge. There is embodied in the 
case a special feature to retain an oily 
atmosphere which will prevent cor- 
rosion. 


Drum Handling Truck 
THE COLSON CORPORATION 


The Colson Corporation, Elyria, Ohio, 
announce a new type truck recently de- 
veloped for handling steel drums and bar- 
rels. This truck, it is claimed, involves less 
work, and less wear ; ' 
and secures more 
speed. It is correct- 
ly designed for han- 
dling drums and 
barrels and requires 
only a minimum of 
effort to handle the 
heaviest loads. Rug- 
ged all-steel con- 
struction insures 
ability to stand up 
under hard use in 
the barrel house or 
shipping rooms. 
The wheels are ball 
bearing, steel or 
rubber tired, to 
meet any floor con- 
ditions. The ad- 
justable hook is 
controlled by a 











Colson Drum 
Truck 
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All is not 
Best’ that’s 
Rotter’ 


HE mere fact that welded pipe in- 

stallations have proved better than 
mechanically joined piping, should not 
obscure the fact that this better way 
also has its “good, better and best.” 


If a welded installation were sawed in 
half, this distinction would become im- 
mediately apparent. If it were an in- 
stallation in which WeldELLS and other 
Taylor Forge Welding Fittings were used 
it would look like the unretouched photo- 
graph shown above—sound and uniform 
from end to end—because any qualified 
welder can make ideal welds when he 
uses these fittings which have tangents, 
machine-tool bevelled ends, accurate 
dimensions, selective reinforcement, and 
other features not combined in other 
welding fittings. 

So the very reason for welding is the 
reason for standardizing on WeldELLS— 
because they represent this better way 
at its best. And of almost equal impor- 
tance is the fact that the Taylor Forge 
line is the most complete made. It em- 
braces the widest range of types—the 
widest range of sizes and thicknesses. 


Large stocks of Taylor WeldELLS and 
other seamless steel welding fittings 
are carried by distributors serving 
every branch of the oil industry. Ask 
for WeldELLS. 


TAYLOR FORGE & PIPE WORKS 


General Offices and Works: 
Chicago, P. O. Box 485 
New York Office: 50 Church Street 


TAYLOR FORGE 


WeldELLS 


Seamless Pipe Fittings for Welding 
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spring plunger, and can be quickly set 
in the proper position for barrels or 
drums from 24 inches to 40 inches high. 
The proper balance eliminates strain 
on the operator and the handles are 
shaped to protect the operator at all times. 
More loads can be handled because the op- 
erator is less fatigued and no lifting is 
necessary when loading or unloading. The 
load is carried over the wheel so that the 
operator has only to maintain balance and 
push the truck. All excess weight is elimi- 
nated, permitting greater speed between 
loads. 


CONTROL UNIT 
Acme Regulator Company 


Acme Regulator Company, Drawer 
268, Tulsa, recently announced the de- 
velopment of a new control unit for 
extreme high presure which is made of 
a heavy gun metal bronze, 6000 pounds 
test. 
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Acme Control for Extreme High 
Pressure 


The following features are claimed: 
the valve and orifice is a standard oil- 
country ball and seat, easy to replace 
and available at supply stores; the ball 
valve in service has an oscillating and 
rotating motion, which feature brings 
wire draw and freezing hazards to the 


| minimum; the diaphragm housing is so 


constructed that diaphragm blow-outs 
are eliminated; the regulator is spring 
loaded for down stream control up to 
300 pounds; pilot control will give any 
down stream range desired; one back 
pressure valve is included as regular 
equipment and provides step reduction 
of high pressures, which is an aid in 
eliminating freeze and wire draw at 
valve. parts. 


Sulphur-Base Oil 
THE RIDGE TOOL COMPANY 


The Ridge Tool Company, Elyria, Ohio, 
recently announced the development of a 
sulphur base cutting oil in which a new 
antiseptic quality is present. 

Besides the antiseptic quality, Ridgoil is 
highly satisfactory for cutting smooth clean 
threads on iron, steel or brass pipe, accord- 
ing to the manufacturer. The oil penetrates 
quickly, cools and lubricates, and will not 
congeal above 20°F. 





For 
_~ Safety 
” Specity 
KERLOW 
FLOORS 


KERLOW gratings and safety steps are 
made in all riveted and rectangular types 
and cut to fit your exact requirements. 





For: Subways, boiler room floors, walk- 
ways, fire escapes, platforms, areaways, 
sidewalks, trench covers. KERLOW Bridge 
Paving (open and solid types). 


Ask about Kerlow “BOLDE]” Safety Steps. 
—The latest advancement in safety steps. 





Write for Catalog 
Representatives in Principal Cities 


KERLOW STEEL FLOORING CO. 


Dept. R 
210 Culver Ave. Jersey City, N. J. 





FRACTO 


CONDENSERS 


for High Pressure 
and Temperature. 
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Also Heat Exchangers for Vac 
uum and Atmospheric Service 


act? \ Patented in the United 
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Countries 


C. H. LEACH CoO., Ine. 
11 


7 Liberty Street, New York, N. Y 
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CATALOGS ... BULLETINS 
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Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Motors 

Fairbanks, Morse & Company, Chicago, IlIli- 
nois, has published Bulletin 1410 which de- 
scribes vertical hollow and 


that company’s 
solid shaft polyphase, hell-bourkan, squirrel-cage, 
induction motors. Although these motors were 
developed geery for direct-connection to 
vertical-shaft turbine, propeller and centrifugal 
type pumps, they have found wide application 
on special machine tools and various other 
industrial equipment. Hollow shaft vertical 
motors are particularly adapted to turbine pump 
application because of the ease of installation, 
assured permanent shaft alignment, weather- 
proof construction, high thrust capacity and 
compact design. 


Dust Problems 


Mine Safety Appliances Company, Braddock, 
Thomas and Meade Streets, Pittsburgh, has re- 
cently issued a new booklet entitled, ‘‘Pertinent 
Questions and Answers Concerning Dusts.” 

In view of the widespread interest in the 
harmful effects of breathing dusts, especially 
those containing free silica (producing silico- 
sis), and because of the added stimulation cre- 
ated by federal agencies and state work in 
industrial hygiene, considerable material has 
been published on this subject. However, it 
has been presented in terminology and language 
that is either meaningless to most persons, or 
creates a good deal of misunderstanding. 

The New M.S.A. booklet, therefore, en- 
deavors to answer some of the important ques- 
tions that arise continually regarding the nature 
and effects of dusts, in simple and insofar as 
possible, non-technical language. 


Lighting 
Benjamin Electric Manufacturing Company, 
Des Plaines, Illinois, has published a newly 


revised edition of Benjamin Catalog No. 26— 
including data on the latest improvements and 
lighting developments of the past 12 months. 

veritable encyclopedia of industrial lighting, 
flood lighting and signals—full of information, 
dealing with illumination problems of every 
conceivable type. 

This 352-page, loose leaf book, in addition to 
supplying complete commercial data on the 
Benjamin line, thoroughly details a vast number 
of specifications, engineering recommendations, 
floor layout plans, intensity formulae, cost and 
labor-saving hints, lighting efficiency curves 
and installation illustrations. 

Catalog No. 26 presents in concise, semi- 
technical form, information gleaned from years 
of research and application in the lighting field. 
Sectionalized and efficiently cross indexed, the 
book is designed to supply a maximum of 
helpful information with the least study effort. 


Motors 


Century Electric Company, St. Louis, Mis- 
souri, has published a new 24-page book pre- 
senting in helpful form information concerning 
the electrical characteristics and descriptions 
of all types of fractional horsepower motors— 
repulsion start induction, split phase, capacitor, 
polyphase, direct current-—with suggestions as 
to how they can be most effectively applied 
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to meet the requirements of motor-driven ma- 
chinery and appliances operating in normal or 
abnormal surroundings. 


Instruments 

Leeds Northrup Company, 4935 Stenton Ave., 
Philadelphia, has published a new 32-page il- 
lustrated catalog on ‘“Micromax Temperature 
Instruments for the Steam Plant” and is offered 
to executives, engineers and operating men 
concerned with steam generation—whether in 
central stations or industrial plants. It shows 
how temperature measurements help to effect 
important operating economies. It describes 
three methods of measurement: (1) the thermo- 
couple pyrometer, used for most steam-plant 
temperatures; (2) the resistance thermometer, 
recommended for low temperatures; (3) the 
optical pyrometer which measures temperatures 
within the furnace. Lastly, it presents Micro- 
max indicators, recorders, controllers and acces- 
sories usually chosen for steam-plant use. Catalog 
N-33-163. 


Cooling Towers 
The Fluor Corporation, Los Angeles, Cali- 
fornia, has published a new and up-to-date 
bulletin on cooling towers. Superseding the 
smaller bulletin No. T-236, the new bulletin 
contains augmented tables, charts, installation 
diagrams and other data which should make it 
invaluable to those engineers interested in cool- 
ing tower construction. 


Wrenches 

J. H. Williams & Co., 75 Spring Street, New 
York, has published a new booklet entitled 
“How to Select and Use Wrenches.” It contains 
much helpful information to guide both the 
mechanic and tool buyer and includes complete 
tables giving correct wrench openings for 
U. S., S.A.E., American Standard Nut and 
Cap Screw sizes. Data on wrench types and 
their applications is well illustrated. 


Insulation 

Keasbey & Mattison ‘Company, Ambler, Pa., 
announces publication of its new catalogue. 
The volume breaks down the many products of 
the company into 10 general classes and touches 
the high spots of its line for quick and ready 
reference. The catalog is designed to be used 
in conjunction with the comprehensive series of 
pamphlets and price lists already issued, cover- 
ing every product in its diversified line of as- 
bestos and magnesia products. The book is 
handsomely bound in embossed leather effect, 
substantially finished and will serve as a quick 
medium of reference. 


Capacitators 

General Electric Company, Schenectady, N.Y., 
is distributing a new catalog “It Pays to Be 
Particular,” which deals with Pyranol Capacita- 
tors and shows both pictorially and by script 
the construction and application of this recently 
developed equipment. 


Nickel Alloys 
The International Nickel Company, 67 Wall 
Street, New York, has published Bulletin U-3 
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“Nickel Alloy Steels for Hand Tools” and a 
technical publication “Nickel Alloys for High 
and Low Temperature Refinery Service,” which 
by text and flow charts show _the utilization of 
various alloys in the refinery. Likewise available 
from this company, is a bulletin “High Strength 
Corrosion Resisting Rivets for Marine Con- 
struction,” and ‘‘Nickel Alloy Steels for Oil 
Well Tools.”” The company has also published 
an index of its various publications under the 
title “Current Publications” and this covers 
material dealing with nickel alloy steels, nickel 
cast irons, nickel brasses and bronzes and other 
nickel alloys. 


Conveyor Belts 

Cambridge Wire Cloth Company, Cambridge 
Maryland, has published a new bulletin, “Do 
You Need Help Against Corrosion, Rust, Abra- 
sion or Heat in Your Conveyor Belts?” The 
bulletin describes a wide line of Monel Metal 
Woven Wire Conveyor Belts, listing the advan- 
tages of monel metal, illustrating some typical 
installations and describing the various belt con- 
structions that are available. 


Electrode Holder 

Jackson Electrode Holder Company, 6553 
Woodward Avenue, Detroit, Michigan, is distrib- 
uting new literature describing that company’s 
Insulated Electrode Holders, which are said to 
be safe, cool, economical and light. The holders 
are illustrated and fully described and full infor- 
mation is presented along with prices. 


Traps 

Armstrong Machine Works, Three Rivers, 
Michigan, is distributing new literature ‘“Auto- 
matic Drainage for Natural Gas Pipe Lines,” 
describing the many applications of steam traps 
and gas traps to the problem of condensate 
drainage. Full information is presented along 
with numerous application photographs. 


Chemicals 

Mathieson Alkali Works, Inc., 60 East 42nd 
Street, New York, has published ‘‘Mathieson 
Chemicals” a 36-page booklet of interest and 
value to those who are users of chemicals. The 
booklet briefly traces the development of the 
company from 1895 to the present. Flow charts 
outline processing operations at the company’s 
different plants and a section devoted to the 
company’s products gives concise information 
and package specifications on a wide ‘variety of 
products. Of particular interest is the chart 
“Users and Uses,” where 81 different industries 
which use one or more of Mathieson products 
are listed. The use ranges all the way from 
poultry sanitation to rayon manufacture. The 
booklet is carefully laid out and contains a large 
number of excellent photographs. 


Wrought Iron 

A. M. Byers Company, Pittsburgh, has pub- 
lished a new bulletin entitled “101 Uses for 
Wrought Iron” and more than 100 photographs 
are used to tell the story of where und how 
wrought iron is used. 


Safety Apparel 

Industrial Gloves Company, 747  (arfield 
Boulevard. Danville, Illinois, has published a 
new catalog of “Steel-Grip’ Safety Ayparel, 
illustrating widely used hand and body guards 
for the prevention of injuries. 

This company manufactures more than 3000 
individually designed types of gloves, mitt2ns, 
hand leathers, arm protectors, sleeves, aprons, 
chaps, leggings, shin guards, spats, coats, pai\ts 
and fire fichting suits from high quality chrome 
leather, asbestos and fireproofed duck materials. 
The catalog is replete with dozens of new cloth- 
ing safeguards for industrial use. 


Thermometers ; 

C. J. Tagliabue Manufacturing Company, Park 
& Nostrand, Brooklyn, New York, has published 
a new Industrial Thermometer Catalog No. 
1125B. This catalog contains 24 pages of con- 
veniently arranged listings of the complete line 
of TAG Industrial Thermometers. Its pages are 
filled with highly pertinent information about 
the construction of these instruments with many 
interesting illustrations clearly showing the vari- 
ous forms and connections that fit every appli- 
cation. 

In addition will be found many miscellaneous 
thermometers including metal and wood back, 
cup case, etc. Hygrometers, U-Gauges, Mercurial 
Vacuum Gauges and Mercurial Barometers are 
also clearly illustrated and completely described. 





